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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o (¢u3MKe HA YpPOBHE OCHOBHOTO OOIIEro o00pa3oBaHUs
COCTaBJICHA Ha OCHOBE IOJIO)KEHUH M TpeOOBAaHUM K pe3ysbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00Opa3oBaTENIbHOM MpOrpamMMbl, IPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€toMm ¢eaepaibHON paboueld MporpaMMbl BOCIIUTAHUS U
Konnenmuu npenogaBanusi yueoHoro npeamera « Duznkay.

ConmepxxaHue mnporpamMmsl 10 (PU3MKE HANpPaBIEHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH OOYYarOIMXCS U OPraHU3alMI0 H3y4YeHUs
(u3MKN Ha JAEATEeIbHOCTHON OCHOBE. B mporpamme mo (usuke y4HTHIBAIOTCS
BO3MOXKHOCTH y4eOHOro mpeamera B peanusauuu TpebdoBanuit ®I'OC OO0
IUTAHUPYEMBIM JJMYHOCTHBIM U METalpeIMETHBIM pe3ysibTaTaM OO0YUYEeHHsI, a TAKXKE
MEXIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYUHBIX YYEOHBIX IPEIMETOB Ha YPOBHE
OCHOBHOTI'O O0IIEro 00pa3oBaHMUs.

[TporpamMMma no ¢u3MKe ycTaHaBIUBAET paclpeesieHue yueOHOro MaTepuana
1o rojgam oOyueHus (Mo Kjaccam), mpejaraeT IpUMEpHYIO MOCIe0BATEIbHOCTD
U3y4EHHS T€M, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHUS MPEIMETHOTO COAEp>KaHUS U
yuéTe BO3PACTHBIX OCOOEHHOCTEN 00yUYarOLINXCS.

ITporpamMMa 1o ¢usuke paszpaboTaHa € LEIbIO OKa3aHUS METOJIUYECKON
MOMOIIH YYUTENIO B CO3/IaHNU paboueil MporpaMMBI 10 y4eOHOMY IIPEeIMETY.

®duszuka ABISIETCA  CHCTEMOOOPA3ylOIIMM JJIsi  €CTeCTBEHHO-HAayUYHBIX
y4€OHBIX IIPEIMETOB, IIOCKOJIBKY (PU3MUECKHUE 3aKOHBI JIEKAT B OCHOBE IPOLIECCOB
W SBJIICHWM, M3ydaeMbIX XUMHUEH, Ouosioruei, actpoHomued u GU3UYECKON
reorpauel, BHOCUT BKJIAJ] B €CTECTBEHHO-HAy4YHYK KapTHHY MHUDA,
npenocTaBisieT HauOosiee sCHble OOpa3lbl MPUMEHEHHUS HAyYyHOTO METOo]a
MO3HAaHMS, TO €CTh CII0CcO0a MOTy4YeHUs JOCTOBEPHBIX 3HAHUM O MHpE.

OnHa W3 IIaBHBIX 3a7ad (PU3MYECKOro OOpa3oBaHMS B CTPYKType OOIIEro
o0pa3oBaHMsl COCTOUT B ()OPMUPOBAHUU ECTECTBEHHO-HAYYHOW I'PAMOTHOCTH U
UHTepeca K HayKe Y 00y4yaronuxcs.

W3yyenne ¢usuku Ha 0a30BOM ypOBHE TpENAINoiaraeT OBJAJECHUE
CIIEIYIOIIUMHA KOMIIETEHTHOCTSAMHU, XapaKTePU3YIOIMIMMH €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

HAy4YHO OOBSACHATD SIBJICHUS;

OLICHHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEIOBAHMS;
UHTEPIPETUPOBATh JIaHHbIE M HCIIOJNb30BATh HAy4YHbIE JIOKa3aTeabCTBA IS
IOJTyYEHUs BBIBOJIOB.

Ilenn wu3yueHuss (QU3MKM Ha YPOBHE OCHOBHOIO 0OILIEro o0pa3oBaHUs
onpezneneHsl B KoHuenuuu mnpenogaBaHusi ydyeOHoro mnpenmera «®Pusuka» B
oOpa3oBaTenbHbIX oOpranm3zanusx Poccuiickoii ®@exepanuu, peamu3yrOIIMX
OCHOBHBIE  00111€00pa3oBaTeIbHbIE MPOrPAMMBbI, YTBEPKIAEHHOW peIICHHEM



Komnernn Munucrepersa npocsemienust Poccutickoii @enepanuu (IpoToKoJ OT 3
nekaopst 2019 r. Ne ITIK-4BH).

Hean usyyenus pusuku:

NpUOOpETEHNE MHTEpeca W CTPEeMJICHUS OOyYaroluXcsi K HaAy4YHOMY H3YYEHUIO
IPUPOBI, PA3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
pa3BUTHE TPEACTABICHUH O HAYYHOM MeEToJAe TNO3HaHus U (OPMUPOBAHUE
HCCIIEIOBATENLCKOTO OTHOIICHHUS K OKPYKAIOUIUM SIBJICHUSM;

dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHHS Kak pe3yJibTara H3Y4YeHHUs OCHOB
CTpPOEHHUS MaTepuu U QyHIAAMEHTAIbHBIX 3aKOHOB (DU3UKU;

dbopMHUpoBaHUE TPEACTABICHUH O pOMUM (PU3MKK JJIsI  Pa3BUTUA JAPYTHUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHII;

pa3BUTHE TPECTABICHUNH O BO3MOXKHBIX cepax Oymaymiedt mpodeccuoHaIbHOU
NeSATEIbHOCTH, CBS3aHHOU C (DU3MKOM, MOATOTOBKA K JalbHEHIIeMy O0y4YeHUIO B
TOM HAIpPaBJICHHUHU.

JlocTmxeHne 3TUX Iiesield MporpaMMbl Mo (U3MKE Ha YPOBHE OCHOBHOTO
o01mrero o0pa3oBanus 00eCIeYNBACTCS PEIICHUEM CIIEIYIOINX 3a1aY:
npuoOpeTeHne 3HaHWM O AMCKPETHOM CTPOCHUHU BEIIECTBA, O MEXAHUYECKUX,
TEIJIOBBIX, JIEKTPUUYECKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;
npuoOpEeTEeHUE YMEHHM ONUCHIBaTh U OOBSICHATH (DU3MYECKUE SIBJICHUSA C
UCIOJIb30BaHUEM TOJTYUCHHBIX 3HAHUI;

OCBOEHHE METOJIOB PEIICHHs MPOCTEHIINX PAacYETHBIX 3a/lad C HCIOJIb30BAHHUEM
bu3HUeCcKUX MOJIENEH, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4;
pa3BUTHE YMEHM HaO0JI0aTh TPUPOJHBIEC SBIECHUS U BBINOIHATH OIbITHI,
JabopaTopHble pabOThl U IKCIEPUMEHTANbHBIE UCCIEAOBAHUS C UCIIOIb30BAHUEM
U3MEPHUTENbHBIX TPUOOPOB;
OoCcBOeHHE MPUEMOB paboThl ¢ UH(POpMaren GU3NUECKOTO COACPIKAHMS, BKIIIOUYAs
UH(OPMAIIMI0O O COBPEMEHHBIX IOCTHXKEHUSIX (DU3HMKH, aHAJIU3 M KPUTUYECKOE
OlleHMBaHue UH(pOpMaIuy;
3HAKOMCTBO CO cdepamu MpodeCcCHOHANBHONW MESITEIIbHOCTH, CBSI3aHHBIMU C
(Gu3MKONW, U COBPEMEHHBIMH TEXHOJIOTUSAMH, OCHOBAaHHBIMU Ha JOCTHIKECHMSIX
buznyecKoil HayKu.

Ha uzydenue ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHust OTBOAUTCS 238 yacoB: B 7 Kilacce — 68 yacoB (2 yaca B HefIeN0), B 8
Ki1acce — 68 yacoB (2 vaca B Heneno), B 9 kinacce — 102 yaca (3 yaca B Hezel0).

[Ipennaraemeiii B mporpamMme no ¢Gu3Mke rnepedeHb JadopaTOpHbIX padoT U
OTBITOB HOCUT PEKOMEHIATEIbHBIN XapaKTep, YUUTEINb JieJIaeT BIOOp MPOBEICHUS
7a00paTOpHBIX PabOT M OMBITOB C YYETOM HWHIUMBUIYAIbHBIX OCOOCHHOCTEU
00ydJaronmxcsi, CUCcKa JKCIEPUMEHTAIBHBIX 3aJaHui, TpearaéMplx B pamMKax
OCHOBHOTO I'OCYJJapCTBEHHOTO 3K3aMeHa 1o (hU3MKe.



COJAEPXKXAHME OBYUYEHUA
7 KUIIACC

Paznen 1. ®usuka u €€ poJib B MO3HAHUHU OKPY:KA0IIEro MUpa.

®usuka — Hayka o mnpupone. fABnenHus npuponbl. OuU3NUYECKUE SBICHUSA:
MEXaHUYECKHUE, TEIJIOBbIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeIMUMHBL. M3MmepeHue @u3nueckux BelWyuH. DPuznyeckue
npubopsl. [lorpenrHocts u3mepeHnit. MexxayHapoHasi CUCTEMa €AMHHUII.

Kak ¢wusuka wu pApyrme ecTeCTBEHHbIE HAyKH H3Y4YaloT TPUPOIY.
EctecTBeHHO-HAY4YHBI METOJ TO3HAHMs: HAOIIOJEHHE, MOCTAHOBKA HAYYHOTO
BOMPOCA, BBIIBI)KEHUE TUIIOTE3, IKCIIEPUMEHT MO MPOBEPKE TUIOTE3, OOBSICHEHHE
HaOmoaaemMoro siBieHus. Onucanue Gu3nUecKuX SBJICHHUM C MOMOIIbIO MOJIETIEH.

Jlemoncmpayuu.

MexaHunueckue, TeIIOBbIE, JIIEKTPUYECKHE, MATHUTHBIE, CBETOBBIE SIBJICHHUSL.
duznueckre NPUOOPHI U TPOIENypa MPSMBIX H3MEPEHUN aHAJIOTOBBIM U
G poBBIM TPUOOPOM.

Jlabopamopnsie padomul u onvimel.

OnpenenenHre UEHbI IeTIeHUs IIKaJIbl U3MEPUTEILHOIO MpUoOpa.

N3mepeHne paccTOSHUMN.

N3mepenne 06bEMa KUAKOCTH U TBEPIOTO TeA.

Onpenenenue pa3MepPOB MajbIX TEJ.

N3mepeHne temnepaTypbl NPU MOMOIIUA KHIKOCTHOTO TEPMOMETPA W AaT4YUKA
TeMIepaTyphbl.

[IpoBenenne nccaeaoBaHUs MO MPOBEPKE TMIOTE3bL: AAIBHOCTH MOJIETA IIAPUKA,
MYIEHHOTO TOPU30HTAIBHO, TEM OOJIbIle, YeM OOJIBIIIE BHICOTA MTyCKa.

Pa3znean 2. IlepBoHayajibHbIEe CBeeHUS 0 CTPOEHUM BellleCTBA.

CrpoeHne BemiecTBa: aTOMbl M MOJIEKYJbl, HX pa3Mmepbl. OIbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBr>kenne dacTtull BemiecTBa. CBsI3b CKOPOCTH JABWXKEHHSI YacTHI[ C
TemrnepaTypoil. bpoyHoBckoe nBmwxkeHue, auddysus. BzaunmoneicTBue yactuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHMSI BELIECTBA: CTPOEHUE Ta30B, )KUAKOCTEH U TBEPABIX
(kpucTammyeckux) Tesl. B3anMocBs3bp MEXKy CBOWCTBAMH BEHIECTB B Pa3HBIX
arperaTHBIX COCTOSIHHMSIX M MX aTOMHO-MOJEKYJSIpHBIM cTpoeHueM. OcoOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

Habmronenue OpoyHOBCKOTO JBUKEHUS.
Hab6monenue nuddysun.



HabGmonenue sBneHuil, OOBSACHSIOUMXCA TNPUTSHKEHUEM WM OTTAJKUBAHUEM
YacTHL] BELIECTBA.

Jlabopamopuvie pabomul u onvimol.

OreHka quaMeTpa aToMa METOJIOM PSIOB (C UCIIONIb30BaHUEM (oTorpaduit).
OneIThl IO HAOJIOJIEHUIO TEIJIOBOTO PACIIMPEHUS Ta30B.
OmnbITHI 110 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSKEHHUS.

Pa3nen 3. JIBu:keHHe U B3aUMOAeCTBHE TeJl.

Mexannueckoe JBHKEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHIKCHHE.
Ckopoctb. CpellHsAsi CKOPOCTh NPU HEPABHOMEPHOM IBHWKEHHHM. Pacuér myTtu u
BPEMEHU JBUKECHHUS.

SBneHue uHepuUMH. 3aKOH WHEpUuHU. B3ammopnelicTBue Ten Kak NpHYKMHA
U3MEHEHUSI CKOPOCTM JBW)XXEHHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IUHULEC
00BéMa BellecTBa.

Cuna Kak xapakTepHCTHKa B3auMoJedcTBUs Ted. Cuila ynpyroctd M 3aKOH
['yka. M3mepenne cwibl ¢ MOMOIIBIO AUHAMOMETpPA. SIBIEHUE TATOTEHUS U CHJIA
TsokecTd. Cuila TshKecTH Ha qpyrux mianerax. Bec tena. Hesecomocts. Cnoxenue
CHWJI, HallpaBJIEHHBIX MO OJHOW mpsiMoi. PaBHonelcTByromas cui. Cuia TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE MTOKOs. TpeHne B IPUPOJE U TEXHUKE.

Hemoncmpauyuu.

Halntonenne MexaHM4ecKoro ABMKEHUS Tela.

H3mepeHne cKOpoCTH MPSAMOJIMHENHOTO JBUKECHHUS.
HabGnronenue siBjeHUST HHEPLIUH.

HabGnrogenue n3MeHeHusi CKOpOCTH MPU B3aUMOICUCTBUU TEll.
CpaBHEHHE Macc 10 B3aMMOJIEHCTBHIO TEJL.

CrnoxeHue CHJl, HalpaBJICHHBIX 110 OJTHOM IPSIMOA.

Jlabopamopnsie padomul u onvimel.

OnpeneneHrne CKOPOCTU PAaBHOMEPHOIO JIBMKEHUs (IIapuKa B JKUJKOCTU, MOJEIU
3IIEKTPUYECKOTO aBTOMOOMIISI U TaK Jaliee).

Omnpenenenue cpeaHel CKOPOCTU CKOJIBKEHUS OpyCcKa WM IIapuKa M0 HaKIOHHON
IJIOCKOCTH.

Ornpenenenue mI0THOCTH TBEPAOTO TENA.

OnbIThI, JEMOHCTPUPYIOUIUE 3aBUCUMOCTD pacTshkeHus (Iedopmaiuu) npy>KUHbI
OT IIPUIIOKEHHOW CUJIBI.

OneITHI, AEMOHCTPUPYIOIIME 32aBUCUMOCTD CHJIbI TPEHHSI CKOJIBKEHHUS OT BeEca TeJa
Y XapakTepa CONPUKACAIOIINXCS MOBEPXHOCTEN.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, JKUAKOCTENH U ra3oB.

HaBnenue. CriocoObl yMEHBIIEHUSI U YBEJIUYEHUS J1aBiieHusd. JlaBieHue rasa.
3aBUCHUMOCTh JaBJI€HHUA raza OT oOb&Mma, TemmepaTyphl. [lepemaua paBieHus



TBEPABIMU TEJAMU, KUJAKOCTSIMU U Tazamu. 3akoH [lackansa. IlHeBmaTmyeckue
MalIuHbl. 3aBUCUMOCTh JABJIEHUS >KHIKOCTH OT TIIyOWHBI. [ mapocraTuyeckuid
napagokc. Coobrmraronirecs: Cocyanl. [ mapaBInyeckue MeXaHu3MBbl.

Atmocdepa 3emnu u atrmocdepHoe naBiieHHe. [IpudyuHBI CyIIEeCTBOBaHUS
Bo3aylHON o0oiouku 3emud. OnbiT Toppudennmu. M3mepeHue atmocdepHOro
JABJIEHUS. 3aBUCUMOCTh aTMOC(EPHOTO JAABJICHUS OT BHICOTHI HaJl YPOBHEM MOPS.
[TpuGops! 17151 U3MEPEHHU aTMOC(PEPHOTO 1aBICHUSI.

JlencTBre KUIKOCTU M ra3a Ha MOTrPYyKEHHOE B HUX TeJIO. BeITankuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [napanue ten. Bo3ayxormiaBaHue.

Jlemoncmpayuu.
3aBUCUMOCTH JAAaBJEHUS ra3a OT TeMIEPaTyphl.

[Iepenaua naBneHUs KUJIKOCTHIO U Fa30M.

Coobmiaromuecst COCyIbl.

['mapaBnuueckuu mpecc.

[IposiBneHune neicTBrst aTMOC(PEPHOTO TABICHUS.

3aBUCHMOCTh BBITAJKUBAIONIEH CHUIIBI OT O00BEMa MOTPYKEHHOW YacTH Tena U
IUVIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEN CHJIbI BECY BBITECHEHHOM KUIKOCTH.

VYcioBue IUIaBaHUsl TeJ: IUJIaBaHWE WJIM TOTPYKEHUE Te€l B 3aBUCUMOCTH OT
COOTHOIIICHMS IIJIOTHOCTEH TeJia U KUJAKOCTH.

Jlabopamopuvie pabomul u onvimol.

HccnenoBanre 3aBUCMMOCTH Beca Tejla B BOJe OT oObEéMa MOrpY>KEHHOW B
JKUJIKOCTh YaCTH TeJa.

OrnpeneneHue BBHITAIKMBAIOMIEH CHUJIbI, JCHCTBYIOLIEW Ha TEJNO, MOTPYKEHHOE B
JKUJIKOCTb.

[IpoBepka HE3aBUCMMOCTH BBITAJKUBAOLICH CHJIBI, JIEUCTBYIOLIECH HA TEIO B
JKUJIKOCTH, OT MAacChI TeJa.

OnbIThl, JEMOHCTPUPYIOLINAE 3aBUCUMOCTD BBITAIKWBAIOIIEH CHUJIbI, ICHCTBYIOIIEH
Ha TEJO B XHUAKOCTH, OT 00bEéMa MOTPYKEHHOW B KUIKOCTh YacTH Tela U OT
IUIOTHOCTH JKUJIKOCTH.

KonctpyupoBanue apeomerpa Wi KOHCTPYUPOBAHUE JIOJKU U OIPEICIICHUE €€
rpy30M0ABEMHOCTH.

Paznen 5. Pabora u MOIIHOCTH. JHEPIUs.

Mexannueckas padbota. MOIIHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJIOK, HAKJIOHHAS IUIOCKOCTh. [IpaBmio
paBHOBecusi pbluara. [IpuMeHeHue TmpaBuiIa paBHOBECHS pblyara K OJIOKY.
«3omoroe mpaBwio» MexaHuku. KIIJI mpocteix wmexanusmoB. IIpocTsie
MEXaHU3MBbI B OBITY U TEXHHUKE.



Mexannueckas oHeprusa. KuHernueckas W TNOTEHIMaNbHAs JHEPIUS.
[IpeBpalleHre 0JTHOTO BU/Ia MEXAHUYECKOW 3HEPTUU B IPYroil. 3aKOH COXpaHEHUs
DHEPIUMU B MEXAHHKE.

Jlemoncmpayuu.

[IpuMepbl TPOCTHIX MEXAHU3MOB.
Jlabopamopuvie pabomul u onvimol.
Omnpenenenve pabOThl CHIIBI TPEHHUS NPU PABHOMEPHOM JBHKEHHM Tejla II0
TOPU30HTATBHON TOBEPXHOCTH.
HccnenoBanue ycioBHUl paBHOBECHS pblyara.
N3mepenue KIIJ[ HaKJTIOHHOM MJIOCKOCTH.
N3ydeHne 3aK0Ha COXPAHEHMS] MEXaHUYECKOW DHEPTUN.
8 KUIACC

Pa3nea 6. TenjioBbIe AIBJICHUS.

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYJIAPHO--KUHETUYECKOW TEOPUH CTPOEHUS
BemecTsa. Macca M pa3mepbl aTOMOB M MOJIEKYJ. ONBIThI, MOATBEPKIAIOIINE
OCHOBHBIE TTOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU.

Mopgenu TBEPAOro, >KUJIKOTO M Ta3000pa3HOTO COCTOSIHUM BEIECTRBA.
Kpucramnmuueckue u amopdubie tena. OObICHEHHWE CBONCTB Ia30B, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE IOJOXKEHUM MOJEKYJIIPHO--KHHETUYECKON TEOPUHU.
CMmaunBaHu€e U KallWUISIPHBIE sIBJICHUS. TemIoBOe pacliupeHue U CKaThe.

Temneparypa. CBs3b TeMIIEpaTypbl CO CKOPOCTBHIO TEIJIOBOTO ABHXKEHUS
gactull. BuyTtpeHHsiss sHeprus. CnocoObl H3MEHEHMs] BHYTPEHHEW SHEpruu:
Terionepeaaya u COBEpIIICHUE paboTHI. Bunpr TeIUIoNepeAauu:
TEIUIONPOBOJHOCTh, KOHBEKLIMS, U3IyUYCHHE.

KonnuecTBo TemuioTel. YenbHass TEMIOEMKOCTh BeElIECTBa. Te€ImIo00OMEH H
TEIUIOBOE paBHOBECHE. YpaBHEHHE TerjoBoro OanaHca. IlmaBiaenue w
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJENbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHzaeHcarus. Mcmapenme. Kunenme. YnenpHas Teriora
napooOpa3oBaHus. 3aBUCHMOCTh TEMIIEPATypbl KHIICHHS OT aTMOC(EepHOro
JIaBJICHUSL.

BrnaxHocTh BO3yxa.

DHeprus TOIUIUBA. Y IeJIbHAs TeIJIOTa CTOPaHMUSL.

[Mpunuuner pabotel TemnoBbix asurareneit KIIJ| temmoBoro asuraresns.
TeruioBble IBUTATENN U 3aIIUTA OKPYKAIOLIEN CPEIBL.

3aKOH COXpAHEHHUSI ¥ MIPEBPAIICHUS SHEPTUHU B TEIJIOBBIX MPOIECCAX.

Hemoncmpayuu.

HaGmronenre 6poyHOBCKOTO JABUKEHUSI.
Hab6monenue nuddysun.
HaOmronenue siBlieHUI CMauyuBaHUS U KAaUJUISIPHBIX SIBIICHUIA.



HaOmronenue TenaioBoro pacuiupeHus Ted.
V3meHeHnne maBieHWs Ta3a MpU W3MEHEHWHM OOBEMa W HArPEBaHUM WIIA
OXJIQXKICHUH.
[IpaBuiia u3MepeHUs TEMITEPATYPBI.
Bune! remionepenaumn.
OxJaxieHue Ipu COBEPIIICHUHN PadOTHI.
HarpeBanue npu coBepiiieHUN paOOThl BHEIITHUMHU CHJIAMHU.
CpaBHEHUE TEIUIOEMKOCTEN PA3JIMYHBIX BEIIECTB.
HaOmronenue xuneuus.
HabGnrogenue nocTossHCTBA TeMITEpaTyphl MU TJIaBJICHUH.
Mopenu TeIIOBBIX IBUTATEIICH.
Jlabopamopuvie pabomul u onvimol.
OnpITHl IO OOHAPYKEHUIO IEUCTBUS CHII MOJIEKYJIIPHOTO TPUTSHKCHHUS.
OMnbIThI IO BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.
OneITEl IO HAOMIOACHUIO TETUIOBOTO PACIIMPEHUS Ta30B, KUIKOCTEH M TBEPIBIX
TelL.
Omnpenenenue gaBiICHUS BO3MyXa B 0a/UIOHE IIMPHUIIA.
OneIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTH JABJIEHUS BO3AyXa OT €ro oobéma u
HarpeBaHus WIN OXJIaXKICHUS.
[IpoBepka TrUIMOTE3bl JTUHEWHOW 3aBUCHUMOCTH JJIMHBI CTOJOWKA J>KHIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.
HabGnronenue n3MeHeHus BHYTpEHHEH SHEPTHUH Tesla B pe3ysibTaTe TeIuionepeaadn
U paOOThI BHEIIIHUX CHJI.
HccnenoBanue siBJIEHUS TEIUIOOOMEHA MPHU CMEIIMBAHUM XOJIOJHOM M ropsuein
BO/IBL.
Omnpenenenre KOJWYECTBA TEIJIOTHI, MOJYYCHHOTO BOJOW MPH TEIJIOOOMEHE C
HarpeThiM METAJUIMYECKUM LIWIIMHAPOM.
Onpenenenue yaenbHON TEMIOEMKOCTH BEILIECTBA.
HccnenoBanne mpouecca UCIapeHUsL.
OrnpeneneHne OTHOCUTEILHOM BIIAXKHOCTH BO3AYXa.
OnpeneneHue yAenabHON TEMIOTHI MJIABJICHHUS JIbJA.

Pazngen 7. DjekTpruyecKkue U MATHUTHbBIE SIBJICHUS.

OnekTpuzauus Ten. J[Ba poaa 3JIEKTpHUYECKUX 3apsiaoB. BsaumopeiicTBhe
3apspDKeHHbIX  Ted. 3akoH KynoHa (3aBHCUMOCTh  CHJIBI  B3aMMOJICMCTBUSA
3apsHKEHHBIX TEJl OT BETUYUHBI 3apsAJIOB U PACCTOSIHUS MEXKY TE€JIaMH ).

OnekTpudeckoe nojie. Hanpsxk€HHOCTh 3ieKTpuueckoro noiis. IlpuHnmn
CYMEPIO3ULINH STEKTPUUYECKUX TOJIeH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpudeckux 3apsiioB. DJIEMEHTapHBIA 3JICKTPUUYECKUM 3apsl.
Crpoenne aroma. IIpoBOOHMKM W  AMDJIEKTPUKH. 3aKOH  COXpaHEHUS
AIIEKTPUYECKOrO0 3apsija.

DJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKAa.
HcTOYHMKN TMOCTOSIHHOTO TOKa. JIeMCTBUSL SJIEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUI TOK B KHUIAKOCTIX U ra3ax.

Onektpuueckass uenb. Cuiia Toka.  DJIEKTPUUYECKOE  HAIpPSKEHUE.
ConpoTuBIE€HUE MPOBOJHUKA. Y AEIBHOE COMPOTHBIICHHE BeliecTBa. 3akoH Oma
nas ydactka uend. llocnemoBarenbHOoe UM mapajuleIbHOE — COSAUHEHHE
IIPOBOJHUKOB.

PaGora u MOIIHOCTH 3NEKTpUYECKOTO ToKa. 3akoH Jlxoyns—JleHna.
DNeKTpUYECKre LeH U MOTPEeOUTeNn dEKTpruuecKol suepruu B ObiTy. KopoTkoe
3aMbIKAHUE.

[locTosiHHBIE ~ MarHuThl.  B3aumonaeicTBUE  IMOCTOSHHBIX ~ MAarHUTOB.
MarnuTHoe 1osie. MarauTHoe noJie 3eMJId U €ro 3Ha4eHHe JUIsl )KU3HU Ha 3eMIIe.
OneiT  Opcrega. MarHuTHoe 1oJie  3JEKTpUYECKOro Toka. [IpumeHeHue
AJIEKTPOMArHUTOB B TEXHUKE. Jl€MICTBME MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
DJIEKTPOJIBUTATENb ITOCTOSSHHOTO TOKa. VICronbp30BaHME S3JIEKTPOJBUIATENIEH B
TEXHUYECKUX YCTPOMCTBAX U Ha TPAHCHIOPTE.

Oneitel @apajnes. SABieHne 3MeKTPOMArHuTHON HHAyKuuu. [IpaBumno Jlenna.

DneKTporeHepaTop. CriocoOb1 MOJTYYEHHUS ANEKTPUUYECKOU SHEPIuu.
DIEeKTPOCTaHIIMU Ha BO30OHOBIIIEMbIX HICTOYHUKAX SHEPTHUU.
Jlemoncmpayuu.

DJIeKTpU3a1us Tell.

JIBa pos1a 3JIEKTPUUYECKUX 3apsI0B U B3aUMOJICVCTBHUE 3APSIKEHHBIX TEJL.
Y CTpONCTBO U JEHUCTBUE MIEKTPOCKOIIA.

DJIEKTPOCTATUYECKAs UHAYKIIUSL.

3aKOH COXPAHEHHUS IEKTPUUECKUX 3aPsI0B.

[IpOBOIHUKY U JUBJIEKTPUKH.

MopnenupoBaHue CHIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
McTOYHHKH TTIOCTOSIHHOTO TOKA.

JlencTBUs SNEKTPUUECKOTO TOKA.

DJIEKTPUYECKHUI TOK B 5KUJKOCTH.

["a30BbIl1 pa3psia.

N3MepeHue CHitbl TOKa aMIIEPMETPOM.

N3MepeHune 3eKTPUYECKOTO HAPSIKEHUST BOJIbTMETPOM.

Peocrar 1 MarasuH COnpoOTHUBIICHUM.

BzaumoielicTBrEe NOCTOSHHBIX MAarHUTOB.

MonennpoBaHre HEBO3MOXHOCTH PA3/ICJICHUS MTOJFOCOB MarHuTa.



MoaenupoBaHue MArHUTHBIX MOJIEN MOCTOSHHBIX MArHUTOB.
OmneiT Opcrena.
MaruutHoe noje Toka. DJIeKTPOMarHur.
JlelicTBME MarHUTHOTO MOJISI HA POBOJHUK C TOKOM.
DJIEKTPOIBUTATENb NOCTOSHHOTO TOKA.
HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHON MHIYKIIUH.
OneiTel @apasnes.
3aBUCHUMOCTh  HAIlPaBJICHUS  MHAYKLIMOHHOTO TOKAa OT  YCIOBUH  €ro
BO3HUKHOBEHUS.
DIIEKTPOTre€HEPATOP NOCTOSIHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.
OnbITHl IO HAOTIOEHUIO STIEKTPU3AIMH TEJT MHAYKITUEH U TIPU COTPUKOCHOBEHUH.
HccnenoBanre neMCTBUS SJIEKTPUYECKOTO MOJIS Ha MPOBOJHUKHU U JTUIJIEKTPUKH.
COopka 1 npoBepka padbOThI JIEKTPUUYECKOMN IIENMU TOCTOSIHHOTO TOKA.
N3mepeHure u peryJupoBaHUe CUIIbI TOKA.
N3mepenure u peryJIupoBaHUe HANIPSKEHUS.
HccnenoBanne 3aBUCHMMOCTH  CHJIBI  TOKA, MAYLIErO0 4Yepe3 Pe3ucTop, OT
COIIPOTHBJIEHUS PE3UCTOPA U HANPSHKEHUS HAa PE3UCTOPE.
OnbITel, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh JJIEKTPUYECKOTO CONPOTHUBIIECHUS
MPOBOJAHUKA OT €ro JIJIMHBI, TUIOIIA/IM OMEPEYHOTO CEUEHUS U MaTepuaa.
[IpoBepka npaBuiia CI0KEHUS HANPSKEHUN MPU MOCIEI0BATEIIbHOM COEIMHEHUU
JBYX pE3UCTOPOB.
[IpoBepka npaBuia i CUIbI TOKA MPY MAPAIIIETBHOM COEAMHEHNN PE3UCTOPOB.
Onpenenenue pabOThI AEKTPUUYECKOTO TOKA, UAYIIETO Yepe3 pEe3UCTOP.
OnpeneneHre MOIHOCTU AIEKTPHUYECKOTO TOKA, BBIAEISIEMON HA PE3UCTOPE.
HccnenoBaHve 3aBUCMMOCTH CHJIBI  TOKA, MAYLIETO Yepe3 JIAMIOYKY, OT
HAPSDKEHUS HA HEW.
Onpenenenue KII/] nHarpeBares.
HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MOCTOSIHHBIX MAarHUTOB.
W3yyeHne MarHUTHOTO TIOJIS TIOCTOSIHHBIX MAarHUTOB TMPU HUX OOBEAMHEHUH U
pa3ieyIeHn .
HccnenoBanne NEMCTBUS SJIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.
OnbITel, AEMOHCTPUPYIOIIME 3aBUCHUMOCTb CHUJIbl B3aUMOJECHCTBHS KaTYIIKU C
TOKOM M MarHuTa OT CHJIbl TOKA U HAMPABJICHUS TOKA B KaTyIIKE.
N3yueHue neicTBUSI MArHUTHOTO TOJIs1 HA TPOBOJAHUK C TOKOM.
KoHcTpynpoBanue u uzyueHue paboTbl AIEKTPOJBUTATENS.
N3mepenue KIIJI anekTpoaBUraTeibHON yCTaHOBKH.
OMnBITHI IO UCCIIEOBAHUIO SIBJICHUS JIEKTPOMArHUTHOM MHAYKIMU: UCCIEA0BAHUE
W3MEHEHUI 3HaYEHUsI U HAIIPaBJIEHUS UHAYKIIMOHHOTO TOKA.



9 KJIACC

Pasznen 8. Mexanuyeckue siBJ1eHUs.

Mexanudeckoe aBmwxkeHue. MarepuanpHag Touyka. Cucrema OTCU€Ta.
OTHOCHUTENIBHOCTE MEXAHMYECKOTO JBIKEHUSA. PaBHOMEpHOE NPSIMOJIMHEWHOE
nBukeHrne. HepaBHoMepHoe npsMonuHenHoe aBuxeHue. CpeaHsas 1 MTHOBEHHAs
CKOpOCTb TeJla TP HEPABHOMEPHOM JBHKCHUHU.

VYckopenue. PaBHOyckopeHHOE mNpsMOJIMHENHHOE aABMKeHue. CBoOOIHOE
nagenue. OnsITel ['amues.

PaBHOMEpHOE ABMXKEHUE O OKpYyXHOCTH. llepuon u yvacrora obOparieHus.
JIunenHas u yriioBast CKOpOCTH. LIeHTpOoCTpeEMUTENBHOE YCKOPEHUE.

[lepBsiii 3ak0H HerotoHa. Bropoii 3akon Herotona. Tpetunt 3akon HeroTona.
[IpuHIMI CyNIEpIIO3ULIUA CHJL.

Cuna ynpyrocrtu. 3akoH I'yka. Cuna TpeHHs: CHiIa TpEHUs CKOJIbKEHUs, CUJla
TPEHUs IOKOsI, IPYTUE BUJIBI TPEHUS.

Cuna TsDKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpEHHE CBOOOIHOTO
nageHus. JlBwxenue ruianetr Bokpyr ConHpa. IlepBas kocMmuueckass CKOPOCTb.
HesecoMocCTh U nieperpysKu.

PaBHoBecue maTepuanbHON TOUKH. AOCONIOTHO TBEpIOE Teno. PaBHOBecue
TBEPAOTO TEJIa C 3aKPEIJIEHHON OChIO BpalleHusi. MOMeHT cuiibl. LleHTp TsxecTu.

Nmnynbe tena. IsmeHenne mMmiynbca. MImysabC cuiibl. 3aKOH COXpPaHEHUs
UMITyJIbca. PeakTUBHOE JBUKEHUE.

Mexannyeckass pabota W MOIIHOCTb. Pabora cui TsSKeCTH, YHpPYrocTH,
TpeHust. CB3b dHEpruu U padotsl. [loTeHnnanbHas SHEPrUs Tena, NOJHATOrO Hajl
IIOBEPXHOCTHIO 3eMin. [loTeHManbHas sHeprus ckatou npykuHsl. Kunernueckas
sHeprud. TeopeMa 0 KMHETMYECKOW SHEPTHH. 3aKOH COXPAHEHHUS MEXaHHYECKOU
DHEPIHUN.

Jlemoncmpayuu.

Ha0nronenue MexaHM4eCcKoro IBMKEHUS TeJla OTHOCUTENIBHO PAa3HBIX TEN OTCYETA.
CpaBHEHHE MyTEl U TPAEKTOPUI ABUKEHUS OAHOTO U TOTO K€ TeJIa OTHOCUTEIIBHO
pa3HbBIX TEJ OTCYETA.

H3Mmepenne CKOPOCTH U YCKOPEHUS IIPSIMOJIMHEWHOTO JIBUYKEHUS.

HccnenoBanye Npru3HaKOB PaBHOYCKOPEHHOTO JBUKEHUS.

HaOnronenue aBmKeHUS Tela 1o OKPYKHOCTH.

HaOnronenue MeXaHMYECKHX SIBJICHHMM, NPOUCXOIAIIMX B CHCTEME OTCUETa
«Tenexka» mpu €€ pPaBHOMEPHOM M YCKOPEHHOM JBHKEHHH OTHOCHUTEIIBHO
KabuHeTa QUBUKH.

3aBUCUMOCTb YCKOPEHHsI TeJla OT MACCHI TeJIa U JEHCTBYIOLIEN HA HETO CUJIBI.
Ha0nronenue paBeHCcTBa CUJI IPU B3aUMOJICHCTBUY TEIL.

M3meHenue Beca Tesna pyu yCKOPEHHOM JIBHKECHUH.



[Iepenaua umiysbca npu B3aUMOJACHCTBUU TEIL.

[IpeoOpa3zoBanHus SHEPTUH MPU B3aUMOICUCTBUU TEJL.

CoxpaHeHre UMIYJIbCa MPU HEYNIPYTOM B3aUMOJICHCTBUH.

CoxpaHeHne UMITyJIbCca IPHU a0COIIOTHO YIIPYTOM B3aUMOJIEHCTBUU.

Hab6nronenue peakTUBHOTO JBUKEHUS.

CoxpaHeHne MEXaHUYECKON IHEPTUU TIPH CBOOOHOM TaJICHUU.

CoxpaHeHHEe MEXaHMYECKOM HSHEprud IMpu JABMKEHUM Tela NOoJA JeHCTBUEM
PY>KUHBI.

Jlabopamopnsie padomul u onvimel.

KoHcTpynpoBanue TpakTa [l pa3roHa U JajdbHEWIIEr0o PAaBHOMEPHOTO JIBUKEHUS
IapuKa Win TEIEKKH.

Omnpenenenre CpeaHe CKOPOCTH CKOJIBKEHUS OpyCKa WK JABWKCHUS IIapuKa 1o
HAaKJIOHHOM IIOCKOCTH.

Onpenenenue yCKOpEHHUs Tejla IpU PaBHOYCKOPEHHOM JIBUKEHHUH MO HAKJIOHHOW
MJIOCKOCTH.

HccnenoBanrie 3aBUCUMOCTH MYTH OT BPEMEHHU MPU PABHOYCKOPEHHOM JIBUKEHUU
0€3 Ha4aJIbHOM CKOPOCTH.

[IpoBepka ruIMOTE3bl: €ClIM NPU PaBHOYCKOPEHHOM JBW)XEHHHM 0€3 HayalbHOU
CKOPOCTM MYTH OTHOCATCA KAaK psAJ HEYETHBIX YHUCEI, TO COOTBETCTBYIOLIUE
MPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanrie 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBXEHUSI OT CHJIbI HOPMAaJbHOI'O
JABJICHHUS.

Onpenenenue ko3 PuIeHTa TPEHUS CKOJIBXKEHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Onpenenenue pabOTHl CWJIBI TPEHUS TPU PABHOMEPHOM JBIDKCHHH Tejla II0
TOPU30HTAIBLHON TOBEPXHOCTH.

Omnpenenenue pabOThl CUIIBI YIIPYTOCTH MpU MOABEME Ipy3a C MCHOJIb30BAaHUEM
HEMOJABWKHOTO U MOABUAKHOTO OJIOKOB.

N3ydeHne 3aKk0Ha COXPAaHEHUS SHEPTUH.

Paznen 9. Mexanuveckue Kojie0aHus U BOJTHBI.

KonebarensHoe nemxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHOT,
4acToTa, aMIUTUTya. MaTeMaTU4eCKUd U TIPYKUHHBIA MassTHUKU. [IpeBpaienue
SHEPTUU MPH KOJIeOATETHLHOM JIBHXKCHHH.

3aryxaomue — konebanus.  BreiHykaennole — konebanus.  Pe3zonanc.
Mexannueckue BoJHbL. (CBoiicTBa MexaHWueckux BoJH. [IpomonbHbiE W
NONEpEYHble BOJHBL. [[TMHA BOJHBI M CKOpPOCTh €€ pacnpoCTpPaHEHUs.
MexaHn4ecKre BOJHbBI B TBEPIAOM TEJE, CEUCMUYECKUE BOJIHBI.

3Byk. I'poMKoCTh 3Byka M BbicoTa ToHA. OTpaxeHue 3Byka. MHdpa3Byk u
yJIbTPa3BYK.



Hemoncmpauyuu.

Habmonenue xonebanuii Te moj 1eHCTBUEM CHIIBI TSXKECTH U CUJIBI YIIPYTOCTH.
Habmonenue xonebanuii rpy3a Ha HUTH U Ha TPY>KUHE.

HabGnrofnenue BoIHYKIEHHBIX KOJIEOaHUI 1 pe30HaHca.

PacnipocTpaneHnue npo10JibHBIX U MONEPEYHBIX BOJIH (HA MOJIEIH).
Ha0nronenue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTBHI.

AKyCTHYECKHI1 pe30HaHC.

Jlabopamopnsie padomul u onvimel.

OmnpeneneHre 4acTOThl U Mepruoa KojieOaHUH MaTEMaTUYECKOr0 MasgTHHUKA.
OmnpeneneHne 4acTOThl U MEepUoia KojieOaHUM NPYKUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH MEpUO/ia KOjaeOaHU MOIBEIIEHHOTO K HUTH Tpy3a OT
JUTUHBI HUTH.

HccnenoBanre 3aBUCUMOCTH TEpUOJia KOJIEOAHUW NPYKUHHOTO MASITHHUKA OT
Macchl Ipy3a.

[TpoBepka HE3aBUCUMOCTH TEepHOa KoJeOaHul rpy3a, MOABEIIEHHOTO K HUTH, OT
Macchl Ipy3a.

OnbITEl, JEMOHCTPHUPYIOIIME 3aBUCUMOCTh IMEpHOJa KOJIeOaHH MpYKUHHOTO
MasTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

N3mepenne yckopeHusi CBOOOIHOTO MaJeHUSI.

Pasznen 10. DnekTpoMaraHuTHoOeE 1oJie M 3JIEKTPOMATHUTHBIE BOJIHBI.

ONEeKTpOMarHuTHOE  MoJIe.  DJIEKTPOMAarHuTHble  BOJHBL.  CBoiicTBa
AIEKTPOMArHuTHbIX BOJH. lllkana snexkTpoMarHWTHBIX BOJH. Mcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3H.

DneKTpoMarauTHas npupoja csera. CKOpocTh cBeTa. BonHOBBIE CBOMCTBA
CBETA.

Hemoncmpauyuu.

CBOICTBa AJIEKTPOMATHUTHBIX BOJIH.
BosiHOBBIE CBOMCTBa CBETA.

Jlabopamopuvie pabomul u onvimol.

N3ydeHne cBONCTB 3JEKTPOMAarHUTHBIX BOJH C MTOMOIIbI0 MOOMIBHOTO TenedoHa.

Pa3nen 11. CBeToBLI€e SIBJIEHHS.

JlyueBas  moxmenp  cBera.  Mcrounuku ~— cBera.  [IpsmosmHeinHoe
pacnpoctpanenue cera. 3atMenust ConHua u JIynel. Otpaxenne cera. [Lnockoe
3epKaJio. 3aKOH OTPAKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH mpesnomieHUs cBeta. llosiHOe BHyTpeHHee
OTpaKEHUE CBeTa. lCIonap30BaHME TIOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUXCBETOBOAAX.



Jluaza. Xom mywerr B 1nmH3e. Onruueckas cucrema (oroamnmapara,
MHUKpPOCKOIIa M Teneckona. ['J1la3 kak onTuyeckas cuctema. binm3opykocTe U
JaJIbHO30PKOCTb.

Paznoxenue Oenoro cBera B crnekTp. OmnbiTel Hbiorona. Croxxenue
CIIEKTpaJIbHBIX IBETOB. J(MUcniepcus cBeTa.

Hemoncmpauyuu.

[IpssMOnMHEHOE pacIIpOCTPAHEHHE CBETA.

OTtpakeHue cBeTa.

[Tonyyenune n300paxkeHUi B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3epKajiax.
[Ipenomiienue cBera.

OnTuyecKuil CBETOBO/I.

Xona mydeil B coOuparoliiei InH3e.

XoJ yder B paCCEeUBAIOIIEH JIMH3E.

[Tonyuenune n300paxeHui ¢ TOMOUIBIO JTUH3.

[Tpunuun aeiicTBus GoroanmapaTa, MUKPOCKOIA U TEJIECKOIA.
Mopens rinasa.

Pa3noxxenue 6enoro cBeTa B CIIEKTP.

[Tonmyyenue 6e0ro cBeTa MpH CI0KEHUH CBETA Pa3HBIX 1[BETOB.

Jlabopamopnsie padomul u onsimel.

HccnenoBanue 3aBUCUMOCTH yTila OTPAXXEHUSI CBETOBOTO JIyda OT yrja NaJeHusl.
N3ydeHne xapakTepuCTUK H300pakeHUs MpeIMeTa B IJIOCKOM 3epKalie.
HccenenoBanre 3aBUCHMOCTH yTila MPEJOMIIEHUS CBETOBOIO Jiy4ya OT yrIJla HaJcHus
Ha FPAHULIE «BO3LYX—CTEKIIO».

[TonyueHnne n300pakeHU ¢ TOMOIIBIO COOMPAIOIICH JIMH3BI.

Omnpenenenre (HOKYCHOTO PACCTOSIHHSI K ONTUYECKOM CHIIBI COOMPAIOIIEH JIMH3BI.
OnBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CHEKTP.

OnpIThl IO BOCOPUATHIO 1IBETA MPEIMETOB MPHU MX HAOIIOJIEHUU Yepe3 IBETOBbHIE
(UIBTPHI.

Pa3nen 12. KBanToBbI€e SIBJIEHHS.

OmnbiTel Pezepdpopaa u mimanerapHas mojenb aroma. Mogenb aroma bopa.
Hcnyckanue u norniouenre ceera aroMoM. KBaHThl. JInHENYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anb(a-, 6eTa- u ramma-uznydeHusi. CTpoeHre aTOMHOIO
anpa. HykionHas wmopens artomHoro szapa. HW3zortonsl. PaanoaxtuBHBIE
npespaiuenus. [lepuoa noiaypacnaga aTOMHBIX sIIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHs 3apsIOBOIO U MAacCOBOTO YHUCEN.
DOHeprusi CBA3M aTOMHBIX sjaep. CBA3b Macchl U dHEpruu. Peakuuu cUHTE3a U
nenenusd saep. Ucrounuku sneprun ConHua u 3BE3 .

Snepnasa sHepreruka. JleMCTBHUS pPAaWOAKTUBHBIX M3IIYYCHUW HA KUBBIC
OpTaHU3MBI.



Hemoncmpauyuu.
CrexTpbl U3Ty4CeHHUsI U TTOTJIONICHHUSI.
CreKTpbl pa3IMYHbIX Ta30B.
CnekTp Bogopo/a.
HaGmronenue tpekoB B kamepe Buibcona.
PaboTta cuéTunka HOHU3UPYIOMUX U3TyUEHUN.
Peructparus uznmydeHust mpupoIHBIX MHHEPAJIOB M MIPOTYKTOB.

Jlabopamopnsie padomul u onvimel.

HabnrogeHue CruionIHbIX U JIMHEWYAThIX CIEKTPOB U3TyUCHUS.

HccnenoBanue TPEKOB: U3MEPEHUE SHEPIHMU YACTULBI MO0 TOPMO3HOMY IyTH (1O
dotorpadusm).

H3mepenne paanoakTUBHOTO (hOHA.

IHoBTOpPHUTEIHLHO-00001IAOIIIUI MOIYJIb.

[ToBTOpUTENHEHO--0000IAIOIIUN MOAYJIb TPEAHA3HAYEH /JI CUCTEMATU3aluU
U 0000mImeHWS TPEIMETHOTO  COJEPKaHWsIT W OMbITa  JCSATEIHHOCTH,
PUOOPETEHHOTO MPU M3YUYCHUH BCETO Kypca MU3HKH, a TAaKKe IS MOATOTOBKU K
OCHOBHOMY TOCYJAapCTBEHHOMY »JK3aMeHY 10 (u3uke s OoO0ydJarommxcs,
BBIOPABIIUX ITOT YYCOHBIN MpEeIMET.

[Tpu u3yyeHUn AAHHOTO MOJYJISL PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIbI
JeATEeTLHOCTH, HA OCHOBE KOTOPBIX O0OECTICUMBACTCS JOCTIKCHUE MPEIMETHBIX U
METANpeMETHBIX  IUIAHUPYEMBIX  pe3yJabTaTOB  oOyueHus, GHopMHUpyeTcs
€CTECTBEHHOHAYYHAATPAMOTHOCTh: OCBOEHHE HAYYHBIX METOJOB HCCIEAOBAHUS
SBJICHUA TPUPOABl M TEXHUKH, OBJAJCHUE YMEHUAMH OOBACHATH (pu3myeckue
SBJICHUS, TPUMEHSS TOJyYECHHbIE 3HAHUSA, pelaTh 3aJaud, B TOM YHCIIE
KaueCTBEHHBIC U IKCIIEPUMEHTAJILHBIC.

[IpuHIMNIMATBEHO AECATEIBHOCTHBIA XapaKTep JaHHOTO pasliesa peain3yercs
32 CYy€T TOro, 4YTo OOy4YaroIIMecs BBIMOJHSAIOT 3aJlaHusd, B KOTOPBIX UM
npeajiaraeTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHWUW pacro3HaBaTh M HAYYHO OOBSICHATH
dbu3ndecKue SBICHUS B OKPYKAIOIIECH MPUPO/IC U TOBCEAHEBHOM JKU3HU;

WCITOJIH30BATh HAYYHBIE METOJIBI HCCIICOBAHUS (PU3HMUECKUX SBICHUH, B TOM
YHUCIIe 711 IPOBEPKU TMIIOTE3 U MOJIYYEHUS] TEOPETUUECKUX BBIBOJIOB;

OOBSACHITh HAyYHbIE OCHOBBI HanOOJEe BaXKHBIX JOCTUXKEHUH COBPEMEHHBIX
TEXHOJIOTHIA, HaPUMeEP, TPAKTUYECKOTO UCTIOIB30BAHMS PA3IMYHBIX UCTOUHHUKOB
SHEPIrUM HAa OCHOBE 3aKOHA IMPEBPAILCHUS U COXPAHEHHS BCEX M3BECTHBIX BUJIOB
HHEPTUU.



IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHU A

N3yuyenue (u3MKd Ha ypOBHE OCHOBHOTO OOIIEro o0pa3oBaHMs HAMpPaBIEHO
Ha JOCTH>KEHHME JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJbTATOB.

B pesynbrare u3yuenust GpU3NKMA HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHus
y oOyuatonierocs OyayT cpopMUpOBaHbI CIEAYIONINE JTUYHOCTHBIE PE3yJIbTaThl B
YacTHu:
1) mnaTpUOTHYECKOT0 BOCIIMTAHMS:
— TPOSIBJICHHE HHTEpEca K HUCTOPUM U COBPEMEHHOMY COCTOSIHHEO POCCHMCKOMN
(bu3nYeCcKoO HAYKH;
— [IEHHOCTHOE OTHOIICHHE K JOCTHKEHUSIM POCCUMCKUX YUEHBIX--(PU3UKOB;
2) rpasKIaHCKOr0 U AyYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:
— TOTOBHOCTh K aKTMBHOMY YYacTHIO B OOCYXJAEHUHU OOIIECTBEHHO3HAYUMBIXU
ATUYECKUX MPOOJEM, CBSI3aHHBIX C MPAKTHYECKUM TMPUMEHEHHUEM JOCTUXKEHUU
busukwy;
— OCO3HAaHHME BAXHOCTU MOPAIBHO--3TUYECKUX MPUHIMIOB B AEATEIbHOCTU
YYEHOT0;
3) 3cTeTH4eCKOro BOCIIUTAHMS
— BOCIIPUSATHE O3CTETUYECKUX KadyecTB (U3MYECKON HayKu: €€ TapMOHHYHOIO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;
4) HEHHOCTH HAYYHOI'0 MO3HAHMS:
— OCO3HaHME IEHHOCTH (PU3NUECKON HAyKH KaK MOILIHOTO MHCTPYMEHTA IMO3HaHUs
MHpPa, OCHOBBI Pa3BUTHS TEXHOJIOTUH, BAKHEUILIEW COCTABIISIOMIEN KYJIbTYPHI;
— pa3BUTHE HAy4YHOW JH0003HATEIBLHOCTH, HWHTEpeca K HCCIEeI0BATENbCKON
NEATENIbHOCTH;
5) popmupoBaHuA KyJIbTYPbI 310POBbSl 1 IMOLHOHAJIBHOIO 0JIATONIOTYYMS S
— OCO3HAaHME 1EHHOCTHM Oe3omacHoro oOpa3a JKU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXXHOCTH TIpaBWi 0O€30MacHOro TMOBEACHUS Ha
TpaHCIOpPTE, Ha JOpOorax, C OJJIEKTPUYECKUM M TEIUIOBBIM OOOpYIOBAHHEM B
JOMAIIHUX yCIIOBHUSIX;
—c(opMUpPOBaHHOCTh HaBbIKA pedIeKCHH, MPU3HAHUE CBOETO MpaBa Ha OUIMOKY U
TaKOTO € IpaBa y APyroro 4ejaoBeKa;
6) TpPy10BOI0 BOCIIMTAHMSI:
— AaKTMBHOE YYacTH€ B pEHICHUM MpaKTUYeCKHX 3agady (B paMKax CEeMbH,
00pa3oBaresbHOM OpraHu3aldy, TOpoJia, Kpasi) TEXHOJIOTMYECKOW U COIMaIbHOU
HaIpaBJIEHHOCTH, TPEOYIOIIMX B TOM YUCIIEe U PU3NYECKUX 3HAHMI;
— UHTEpEC K MPAKTUUECKOMY M3YUSHHIO PO ECcCHil, CBI3aHHBIX ¢ (DU3UKOIL;



7) 3K0JIOrH4eCKOro BOCIIMTAHMSA:

— OpUEHTAlIMSI Ha IPUMEHEeHHE (PU3NYECKUX 3HAHUM JIJISl pellieHus 3a/1a4 B 00J1acTu
OKpY>Kalollled Ccpe/bl, IMJIAHUPOBAHUS TIOCTYNKOB M OLEHKHM HX BO3MOXHBIX
MOCJIEICTBUM VISl OKPYKalOLIEH Cpeibl;

— OCO3HaHHE TN00aJBLHOTO XapakTepa HKOJIOTHYECKUX MpoOJeM U MmyTed HX
pelieHus;

8) amanTanMu K W3MEHSIIOIIMMCH YCJOBHAM CONHUAJIBHON W NPHPOIHOI
cpeabl:

— MOTPEOHOCTh BO B3aMMOJIEUCTBUU MPHU BBHIMOJHEHUU MCCIEIOBAHUNA U MPOEKTOB
(bU3UYeCKO HAMPaBIEHHOCTH, OTKPHITOCTh ONIBITY ¥ 3HAHUSIM JIPYTHX;

— TOBBIIIEHHE YPOBHS CBOEHM KOMIIETEHTHOCTH 4epe3 MNPaKTHUYECKYIO
NEATENIbHOCTD;

— NOTpeOHOCTh B (JOPMUPOBAHUU HOBBIX 3HAHUW, B TOM 4ucje (OPMYIHpPOBATH
UJIeH, MOHATHS, TUTIOTE3bI O (PU3UUECKUX O0BEKTAX U SIBJICHUSX;

— Ooco3HaHHE NEePUITMTOB COOCTBEHHBIX 3HAHWN W KOMIIETEHTHOCTEW B 00JIacTH
buzukwy;

— IUIAHUPOBAHKME CBOETO PA3BUTHS B IPUOOPETEHUU HOBBIX (PM3UUECKUX 3HAHUM;

— CTPEMJICHHE aHAM3UPOBATHh U BBISBIATH B3aWMOCBSI3U MPHUPOBI, 00IIECTBA U
HPKOHOMHKH, B TOM YHCJIE C UCTIOJIb30BaHNEM (PU3HUECKIX 3HAHUM;

— OIICHKa CBOUX JEUCTBUH C Y4Y€TOM BIMSHUS Ha OKPYXKAIOIIYIO Cpemdy,
BO3MOYHBIX IJI00AbHBIX TOCIEICTBUM.

METANIPEIMETHBIE PE3YJIBTATBI

B pesynbrare OCBOEHHS NpOrpaMMbl 1O (PU3MKE HAa YPOBHE OCHOBHOTO
oOmrero oOpa3zoBanus y oOydaromierocs OyayT copMupoBaHbl MeTanpeIMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE IO3HABATEIILHBIC YHUBEPCAIbHbBIC YUeOHBIC ICHCTBUS,
KOMMYHUKATHBHBIE  YHUBEpCaJbHbIC  Yy4eOHbIC  JCHCTBUS,  PETYJIATUBHBIC
YHUBEpCAIbHBIC YIeOHbIC ICHCTBHSI.

ITo3HaBaTe/IbHbIC YHUBEPCAJIbHBIC YUeOHbIE 1efiCTBUS

Bba3oBble JJoruyeckue J1eiicTBUA:
BBISIBJISITH U XapaKTEPU30BaATh CYIIIECTBEHHBIC MPU3HAKK OOBEKTOB (SIBIICHUM);
yCTaHABIMBATh CYIIECTBEHHBI TIPU3HAK KJIacCU(UKAIIMU, OCHOBAHHS IS
0000111eHUS 1 CPaBHEHUS;
BBISIBIIAITH  3aKOHOMEPHOCTH W TIPOTUBOPEYHMsI B pacCMaTpuBaeMbIX (haKTax,
JAHHBIX ¥ HAOJIOJIEHUSIX, OTHOCSIIUXCS K PU3MUECKUM SIBJICHUSIM;



BBISIBIISITh PUIUHHO--CJICJICTBEHHBIC CBSI3M MPU U3YUEHUN (PU3UIECKUX SBICHUN U
MPOIIECCOB, JeNIaTh BHIBOJABI C HCIOIH30BAHUEM JEAYKTHUBHBIX W WHIYKTHBHBIX
YMO3aKJFOUCHH, BBIIBUTATh TUIIOTE3hI O B3aUMOCBS3SIX (PU3MUECKUX BEJINYNH;
CaMOCTOSITEJIbHO BBIOMpaTh CIOCOO pelieHus ydeOHoW Qu3nueckol 3amadu
(cpaBHEHHE HECKOJBKUX BApUAHTOB PEIICHUsS, BHIOOp Hamboyiee MOIXOISIIETO C
y4E€TOM CaMOCTOSITEIIbHO BBIICIICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBaTe1bCKUe 1eMCTBUA:
UCIIOJIb30BaTh BOMPOCH! KaK HCCIIENOBATENbCKIII HHCTPYMEHT TIO3HAHWS,
IPOBOJAUTH TIO CAMOCTOSTEIHHO COCTaBJICHHOMY IUTAHY OIBIT, HECJIOKHBIN
bu3HYECKUI IKCIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBaHNE (PH3UIECKOTO SBIICHUS;
OIICHMBATh HA TMPUMEHUMOCTh U JOCTOBEPHOCTh MH(POPMAIIUIO, MOTYYEHHYIO B
XOJI€ UCCIIEOBAHMUS WIH SKCIIEPUMEHTA;
CaMOCTOSITENILHO  (pOPMYTUPOBaTh OOOOIIEHUS M BBIBOJABI 10 pe3yjibTaTaM
IPOBEIEHHOTO HAOIIOICHUS, OTBITA, UCCIICIOBAHMS,
IPOTHO3UPOBATh BO3MOXKHOE JalibHEHIee pa3BUTHE (U3NYECKUX IPOILIECCOB, a
TaK)K€ BBIJBUTATh MPEANOJOKECHUS 00 WX pa3BUTUM B HOBBIX YCIOBHSIX U
KOHTEKCTaXx.

Pa6ora ¢ unpopmaunmeii:
NPUMEHSTh Pa3IUYHbIE METOJbI, MHCTPYMEHTHI U 3alpOChl MIPH TMOUCKE U OTOOpE
uHbOpMallMl WIM JaHHBIX C YYETOM MpeNsioKeHHOW ydeOHOM Qu3nueckon
3a]a4H;
aHAIIM3UPOBaTh, CHUCTEMATHU3UPOBATh W  WHTEPIPETHPOBATH  HHPOPMAIHIO
Pa3IUYHBIX BUJOB U (DOPM MPEACTABICHUS;
CaMOCTOSITENILHO BBIOMPATh ONTHUMANIbHYIO POpMY TpecTaBiIeHUs HHPOPMAIUU U
WJUTIOCTPUPOBATH pPeIIaeMbIe 3314l HECJIOKHBIMU CXEMaMHU, TUarpaMMaMu, HHOU
rpauKoi M MX KOMOWHAITUSMH.

KoMMyHHKATHBHBIE YHHBeEPCcAJIbHbIE YueOHbIe TeiiCTBUS:
B Xoje oOcyxIeHus: ydeOHOTO MarepHuana, pe3yibTaToB JIaOOpaTOPHBIX paboT U
MIPOEKTOB 3aj7[aBaTh BOIPOCHI MO CYIIECTBY OOCYK/IaeMOW TE€Mbl M BBICKA3hIBATH
UJIcH, HAICJICHHBIC HAa DPEIICHHE 3aJaud W TOJAJEpkKaHUE OJIarokenaTeabHOCTH
OOIIIEHHS;
COTIOCTABJISITh CBOM CYXACHHUS C CYXKICHUSIMH APYTUX YYaCTHUKOB TUANIOTa,
0oOHapyXKUBaTh Pa3INYMe U CXOJCTBO MO3UIIHIA;
BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX M MUChbMEHHBIX TEKCTaX;
nyOJUYHO TPEACTABISTh PE3yJAbTAThl  BBIMOTHEHHOTO (PU3WYECKOTO OTBITA
(9KCIIepUMEeHTa, UCCIICA0BaHUS, IPOEKTA);
NOHMMATh ¥ WCIOJB30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHIUBUIYaJbHOU
paboThI MPU pellIeHU KOHKPETHON (Pr3nuecKkoit mpoOIeMsl;



NPUHUMATH [IETTH COBMECTHOW JESTeTHbHOCTH, OPTraHM30BBIBATh JCUCTBUS MO €€
JIOCTIDKEHUIO:  paclpeeNisiTh pOJM, OOCYKIaTh MPOIECCHl H  PE3YJbTaThI
COBMECTHOM paboThl, 0000111aTh MHEHHS HECKOJIBKUX JIFOJICH;

BBITIOJTHSTH CBOIO YacTh pabOThI, TOCTUTasi KAYECTBEHHOTO PE3yJbTara 0 CBOEMY
HAIpPaBJICHUIO U KOOPIUHHUPYS CBOU JIEHCTBUS C APYTHMMH WiIEHAMH KOMAaH/IbI;
OLICHUBATh KAueCTBO CBOETO BKJIAaJa B OOIIMH MPOAYKT MO KPUTEPUSIM,
CaMOCTOSATEIBHO C(HOPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOCHCTBUSI.

PeryasiTuBHbIE YHHBepcaJbHbIe Y4eOHbIe NeiCTBUSA

Camoopranusanus:
BBISIBIIATH TIPOOJIEMBI B JKM3HEHHBIX U YYEOHBIX CHUTYaIUAX, TPEOYIOMUX s
penieHust GU3NYECKUX 3HAaHUM;
OPUEHTUPOBATHCS B PA3IMYHBIX MOJX0JAX MPUHATHUS pelieHuH (MHIMBUIyaIbHOE,
MPUHATHE PEILICHUS B TPYIIIE, IPUHITUE PEIICHUN TPYIIION );
CaMOCTOSITEJIbHO COCTABJIATh aJTOPUTM pemieHus: GU3NIEeCKON 3a7auM WIIA TUIaHa
UCCJIEIOBAHUS C YUYETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTUPOBATH MpeJIaraeéMble BapUaHThl PEIICHHUI;
nenath BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlCHUE.

CaMOKOHTPOJIb, S3MOUMOHAJIbHBII HHTEJJIEKT:
JaBaTh aJ€KBAaTHYIO OLEHKY CUTYallMu U MPEAJiarath 1jiaH €€ U3MEHEHUS;
OOBACHATh MPUYUHBI JTOCTUXKEHUSI (HEOCTHIKEHHS) PE3YJbTATOB AESATEIbHOCTH,
JaBaTh OLIEHKY IPUOOPETEHHOMY OTBITY;
BHOCUTh KOPPEKTHUBBI B JIESITEIBHOCTh (B TOM YHCJIE€ B XOJ BBIIOJTHEHUS
(bU3UYEeCKOr0 HCCIEAOBaHUSI WM TPOEKTa) HA OCHOBE HOBBIX OOCTOSITEIHCTB,
M3MEHUBIINXCS CUTyallui, yCTAHOBJIEHHBIX OIIMOOK, BOSHUKIIKNX TPYAHOCTE;
OIICHMBATh COOTBETCTBUE PE3YyJIbTATA L[EJIN U YCIOBUSIM;
CTaBUThb ce0s Ha MECTO JAPYroro 4esjoBeKa B XOJE CIOpa WU JUCKYCCHUU Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY JPYroro;
MPU3HABaTh CBOE TMPABO HA OMMOKY TPH pemieHnd (PU3NYecKWx 3amad Wiau B
YTBEPKJICHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JPYroro.

ITPEAMETHBIE PE3YJ/IBTATDBI

K xonIty o0yuenus B 7 Kjacce peaMETHbIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YJAIOIINXCSl YMEHUH:
UCIIONIb30BaTh TOHATHSA: (PU3NYECKUE M XUMUYECKUE SIBICHUS, HAOIIOJCHHE,
OKCIIEPUMEHT, MOJIe]b, THUIIOTE3a, CAWHUIBI (U3UYECKUX BEIIUYWH, AaTOM,
MOJIEKYJIa, arperaTHble COCTOSHUS BemlecTBa (TBEPAOE, KHUIKOE, Ta3000pazHoe),
MEXaHMYECKOE JBIDKEHHE (paBHOMEpPHOE, HEPaBHOMEPHOE, NPSIMOJIMHEHHOE),



TPAeKTOpHs, paBHOACUCTBYIOIIas cuia, nedopmanus (ympyras, IUtacTUYecKas),
HEBECOMOCTH, COOOIIAIOIINECS COCYIBL;

paznuuath sBIeHUS (Iuddy3us, TEmIOBOE JABMKEHHWE YAaCTHIl BEIIECTBa,
PaBHOMEPHOE IBH)KEHHUE, HEPABHOMEPHOE JIBH)KEHUE, UHEPIUS, B3AUMOJACHCTBHE
T€JI, PAaBHOBECUE TBEPIBIX TEJ C 3aKPEIUNIEHHOM OCBhIO BpAIICHUS, IEpeaada
NaBJieHUsT TBEPABIMHU TeJaMH, XHUIKOCTSAMU M ra3aMu, arMocepHOe [aBlieHHE,
IUIaBaHUE TeJl, MPEBpPAlICHUS MEXaHUYECKON DSHEPruu) IO ONUCAHUI0 HX
XapaKkTepHBIX CBOMCTB M Ha OCHOBE ONBITOB, JIEMOHCTPUPYIOIIUX JIAHHOE
bu3nUecKoe SBICHHUE;

pacno3HaBaTh MPOSBICHUE HM3YYEHHBIX (PU3MUYECKHUX SIBJICHUW B OKPY’KaIOIIEM
MHUpE, B TOM 4Hcle (pU3MUecKHe SBICHUS B HPHUPOJE: MPUMEPHI ABIKECHUS C
Pa3JIMYHBIMHA CKOPOCTSIMU B )KMBOM U HEKMBOM IIPUPOJIE, IEUCTBUE CUJIBI TPEHUS B
OpUPOAE W TEXHUKE, BIMUSHUE aTMOC(HEpPHOro AaBICHUS HA >KUBOM OpraHU3M,
IJIaBaHUE pbIO, phIUard B TEJI€ YeJIOBEKa, MPU 3TOM MEPEBOJUTh MPAKTUUYECKYIO
3a/laqy B y4eOHYIO, BBIJCIATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PUBHYECKUX
SIBJICHUH;

ONMKCHIBATh HW3YYCHHBIE CBOMCTBA Tel W (PU3MUECKHE SIBICHUSA, HCIIOJIb3Ys
busznyeckue BenUUMHBI (Macca, O00OBEM, IUJIOTHOCTh BEIIECTBA, BpEMs, IyTh,
CKOpPOCTb, CPENHSISI CKOPOCTbh, CUJa YIPYTOCTH, CHJIA TSKECTH, BEC TeEJA, CHJIA
TpeHUs, JaBieHue (TBEPAOro Tela, JKUIAKOCTH, ra3a), BBITAIKUBAIOLIAS CHUJIA,
MexaHuyeckas paboTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIBI, KO3(QQPHUIHEHT
MOJIE3HOTO IEUCTBUS MEXaHU3MOB, KHHETHUYECKasi U OTEHIIMAJIbHAS DHEPT U ), IPU
OMMCAaHUU TPABWIBHO TPAKTOBATH (PU3MYECKUI CMBICT MCIOJb3YEMbIX BEIMYMH,
uX OOO3HAUEHUS U €IUHULBI (U3UYECKUX BEIMYUH, HAXOJIUTh (HOPMYIIbI,
CBSI3BIBAIOIIME TaHHYIO (PU3UYECKYIO BETMUYMHY C JPYTMMH BEJIMYUHAMHU, CTPOUTD
rpauKu U3y4yeHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEIUYUH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MUECKHUE SIBICHHS U MPOLIECCHI, MCIOJb3Ys
npaBWJia CIOXKEHUs cuil (BIOJH OJIHOM TpsiMoi), 3akoH ['yka, 3akoH Ilackais,
3aKOH Apxumena, MpaBWJIO paBHOBecHUs pblyara (0OJ0Ka), «30J0TOE MPABHIION
MEXaHHKH, 3aKOH COXPAHEHUS MEXaHWYECKOM DHEpPruy, NpU OTOM JaBaTh
CIIOBECHYIO (OPMYIMpPOBKY 3aKOHa U 3alUChIBaTh €ro MaTeMaTH4YecKOoe
BBIPAKEHUE;

OOBACHATH (PU3UYECKUE SIBJICHUS, MPOLECChl M CBOMCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE CUTyaluld NPAKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa: BbIABIATH
IPUYUHHO--CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JTOTHYECKUX I1aroB
¢ onopoii Ha 1-2 U3y4YEeHHBIX CBOMCTBA (PM3MUECKUX SIBJICHUMN, PU3NUECKUX 3aKOHA
WJIU 3aKOHOMEPHOCTH;

pemaTth pacu€THble 3a7auyd B 1—2 JEHCTBUA, MCMOJB3Ys 3aKOHBI U (HOpPMYIIbI,
CBS3BIBAIOIIME (PU3MUYECKHE BEIUYMHBI: Ha OCHOBE aHajM3a YCJIOBUSA 3aJadu



3allMChIBaTh KPATKOE YCIOBHE, MOACTABIATH (PU3NUECKUE BEIUUMHBI B (POPMYIIBI U
IPOBOJUTH PACUYETHI, HAXOAUTh CIIPABOYHBIE JaHHBIE, HEOOXOIUMBIE JJI PEIIECHUS
3a]1a4, OLICHUBATh PEATMCTUYHOCTD MOTYYCHHON (PU3NYECKON BETUUHHBI;
pacrno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOYKHO PEUIMTh MPHU MOMOIIM (U3HYECKUX
METOJIOB, B ONMCAHUM HCCIECIOBAHMS BBIACIATH MPOBEPSAEMOE IPEANOIIOKEHHAE
(rumotesy), pa3inyaTh U MHTEPIPETUPOBATH MOJYUYECHHBIA pPE3yibTaT, HAXOAUTh
OLIMOKYU B XOJ€ ONbITA, JIeJaTh BHIBOJBI IO €TI0 pe3yIbTaTaM;

IPOBOAUTH OMBITHI MO HAOMIOAEHHIO (DU3MUECKUX SIBJICHUN WIH (PU3NYECKUX
CBOMCTB Tel: (OpMYIMpPOBaTh IpPOBEPSEMBbIE MPEAINOJIOKEHUS, CcoOUpaTh
YCTaHOBKY H3 MPENJIOKEHHOr0 OOOpylOBaHUs, 3alMChIBaTh XOJ ONbITa H
(dbopMyIUpOBaTh BHIBOIBI;

BBITIOJIHATH NPSMbIE U3MEPEHUsI pACCTOSIHUS, BPEMEHH, MacChl Tella, 00bEMa, CUITBI
U TEMIEpaTypbl C HCHOJIb30BAHUEM AHAJIOIOBBIX M IU(PPOBBIX INPUOOPOB,
3aMKChIBATh [TOKA3aHUs MPUOOPOB C yUETOM 3aJaHHON a0COJIFOTHOM NOTPEIIHOCTH
U3MEPEHUN;

IPOBOANUTDH MCCIIEAOBAHNE 3aBUCUMOCTU OJHOW (PU3NYECKOM BEIMUYUHBI OT JIPYroi
C HCIOJb30BAaHWEM MPAMBIX HW3MEPEHHUH (3aBUCMMOCTHM IIyTH PABHOMEPHO
JBIKYILETOCS Telna OT BPEMEHM JBHXKCHMS TEla, CWIbI TPEHMS CKOJIBKECHUS OT
BEca TeJla, KauecTBa 00paOdOTKH MOBEPXHOCTEN TEJI U HE3aBUCUMOCTH CUJIbI TPEHUS
OT IUIOIIAJM CONPHUKOCHOBEHMS TEJ, CUJIbl YNPYTOCTU OT YIJIMHEHHS MPYKUHBI,
BBITAJIKUBAIOIIEH CHJIBI OT 00bEMa MOTPYKEHHOW 4YacTU Tejla U OT IJIOTHOCTU
KUIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH TeJa, OT TIyOWHBI, HA KOTOPYIO
HOTPYKEHO TENO, YCIOBUMN IUIaBaHMs TEJ, YCIIOBUI PaBHOBECHS pblyara u 0JIOKOB),
y4acTBOBaTh B IUIAHUPOBAHUM Y4€OHOTO MCCIEAOBAaHHUA, cOOMpaTh YCTaHOBKY U
BBIMIOJHATh ~ M3MEPEHHUA, CIeays TMpEeAJIOKEHHOMY IUIaHy, (PUKCHPOBATH
pe3ynabTaThl  MOJYYEHHOM 3aBUCUMOCTH  (PU3MYECKMX BEJIMYUH B  BHUJE
NPEMJIOKEHHBIX Tabnull W rpauKoB, JenaTh BbIBOABI MO pe3yJbTaTaM
WCCIIEIOBAHUS;

IPOBOJAUTH KOCBEHHbIE M3MEpEHUs (PU3MUECKUX BETUYMH (IJIOTHOCTH BEIIECTBA
KUIKOCTH M TBEPAOrO Te€jia, CUja TPEHUS CKOJIBKEHHUs, AAaBICHUE BO3/1yXa,
BBITAJIKMBAIOIIASl CHJIA, JIEWCTBYIOIIAss Ha NOTPYKEHHOE B JKHJIKOCThb TEJO,
KOO(Q(QUIMEHT  IOJIE3HOIO  JEHCTBUSA  MPOCTBIX  MEXaHM3MOB),  CleAys
OPEUIOKEHHOW  MHCTPYKUMHU: TPU  BBIIOJHEHUM  U3MEPEHUH  coOupath
HKCIIEPUMEHTAJIbHYI0 YCTAHOBKY M BBIYUCIISITh 3HAYEHUE UCKOMOM BEJIMYHHBI;
coOirofaTh MpaBuUiia TEXHUKH O€30MAacCHOCTH NpuU padore ¢ JgabopaTOpHBIM
000py/TI0BaHUEM;

yKa3bIBaTh INPUHUUIBI JAEUCTBUA NPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, IUHAMOMETP, COOOLIAOLIMECS]  COCynAbl, OapoMeTp, pblyar,
MOJIBUYKHBIM M HEMOABMKHBIN OJIOK, HAKIIOHHAS TUIOCKOCTb;



XapaKTepU30BaTh MPUHIUIBI JCHCTBHUS H3YYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOPOM Ha MX OMHUCAHMS (B TOM YHUCJE: MOAIMIMIHUKUA, YCTPOMCTBO
BOJONIPOBO/IA, THIPABINYECKUH ITPECC, MAHOMETP, BBICOTOMED, IIOPLIHEBON HACOC,
apeoMETp), UCII0Ib3Ysl 3HAHUS O CBOMCTBAX (PU3NUECKUX SBJICHUN U HEOOXOAUMBbIE
(u3nyeCKre 3aKOHbI U 3aKOHOMEPHOCTH;
IPUBOJUTH MPUMEPHI (HAXOAUTh HHMOPMALMIO O TMPUMEPAX) MPAKTUIECKOTO
UCIIONBb30BaHusl (PU3MUECKUX 3HAHWN B MOBCETHEBHOW >KM3HU JUJIsI OOECIEUEHHUs
Oe3onacHoCcTH IpU oOpallleHuu ¢ npudopaMu M TEXHMUYECKUMHU YCTPOWCTBaMH,
COXpaHEHUs 3J0pOBbSl U COOJIIOJIEHUS HOPM DSKOJIOTMUYECKOIO IIOBEICHUS B
OKPYKaroUIEH Cpele;
OCYIIECTBIISITh OTOOP MCTOYHMKOB HMH(pOpMauu B MHTepHETE B COOTBETCTBUU C
3alaHHBIM TIOWCKOBBIM 3allpOCOM, HAa OCHOBE HWMEIOIIUXCSA 3HAHUM M IIyTEM
CPAaBHEHMsI PA3JIMYHBIX MCTOYHUKOB BBIAENIATH MH(OpPMALMIO, KOTOpPAs SIBISIETCA
IPOTUBOPEUUBON UM MOXKET OBITh HEAOCTOBEPHOIL;
UCIONB30BaTh NPU BBIMOJHEHHM YYE€OHBIX 3aJaHUi  HAyYHO--TIOMYJISIPHYIO
auTepaTypy (pU3MUecKoro coaepiKaHus, CIpaBOYHbIE MaTepUajbl, PECYPChl CETH
WuTepHer, BnaneTs npu€MaMHU KOHCIEKTUPOBAHUSA TEKCTa, MPeoOpa3oBaHuUs
UH(pOpPMaIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co3/1aBaTb COOCTBEHHBIE KpPaTKUE MUCbMEHHBIE U YCTHBIE COOOIIEHMSI HA OCHOBE
2—-3 UCTOYHUKOB MH(pOpMAIHU (HU3UUECKOTO COJIEPKaHUs, B TOM YHUCIIE MyOJIUIHO
Jenath KpaTKue COOOIIeHMsT O pe3ylibTaTaX MPOEKTOB HMIIM  Y4EOHBIX
WCCJIEN0BAHUM, TNPU OTOM TPaMOTHO HCHOJB30BATh WM3YYCHHBIM ITOHSATUWHBIN
anmnapat Kypca GU3HKH, CONPOBOKIAATh BHICTYIIJICHUE ITPE3ECHTALIUEH;
OpU  BBIIOJHEHUM Y4YEOHBIX IPOEKTOB U  HCCIECJOBAaHMHM  pacHpenenaTh
00s13aHHOCTH B TPYIIIIE B COOTBETCTBUHU C MOCTABJICHHBIMU 3aJla4aMHM, CJIECIUTH 3a
BBIMIOJTHEHUEM IUIaHa JEHCTBUI, aJeKBAaTHO OILEHUBATh COOCTBEHHBIM BKJIAJ B
NEATEIbHOCTh TPYIIBI, BBICTPaWBaTh KOMMYHUKATUBHOE B3aUMOJCHUCTBHUE,
YUHTHIBAsE MHCHUE OKPYKAIOLIUX.

K xonIy oOyuenus B 8 kjacce npeaMeTHbIC pe3ybTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YUAIOIIUXCSl YMEHUM:
WCIIOJIB30BaTh MOHATHS: Macca U pa3MepPbl MOJIEKYJ, TEIUIOBOE IBUKEHUE aTOMOB
U MOJIEKYJI, arperaTHble COCTOSIHMS BEILECTBA, KPUCTAJUIMUECKUE U aMOp(QHBbIE
TeJa, HACBIIICHHBIA M HEHACBIIIEHHBIN Iap, BIAXHOCTh BO3]yXa, TEMIIEPATypa,
BHYTPEHHSIS1 SHEPIUs, TEILUIOBOM JIBUTATEIb, JJIEMEHTAPHBIN AIEKTPUUYECKUM 3apsia,
AIIEKTPUYECKOE T0JIE, MPOBOJHUKU U JUDJIEKTPUKH, OCTOSHHBIN 3JEKTPUUECKUI
TOK, MATHUTHOE TOJIE;
pasnuyath SABJICHUS (TEIUIOBOE paCUIMPEHUE U CKaTHe, TeIulonepenaya, TErIoBOe
paBHOBECHE, CMAYMBAaHME, KalNWUIAPHBIC SBJICHUSA, HCIApPEHUE, KOHJCHCALMS,
IUIaBJICHUE, KpUCTauM3alus  (OTBEpIEBAHME), KHUIEHWE, TeIulolepeaayda



(TETIOPOBOAHOCTD, KOHBEKIUS, U3IIy4YEHHE), IIEKTpU3ALUS TEN,
B3aUMOJIEUCTBUE 3apsAJI0B, IEUCTBHS 3JIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aUMOJIEVCTBUE MAarHUTOB, JE€HCTBHE MAarHUTHOIO IOJS HA IPOBOJHUK C TOKOM,
AIIEKTPOMArHUTHAsT MHAYKIMS) O OINMCAHUIO HUX XapaKTEepPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JTaHHOE (PU3UUECKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHUE W3YUYCHHBIX (DU3MUECKHX SBICHUNA B OKpYXKAIOIIEM
MUpE, B TOM YHucIie (PU3nUecKue SBICHUS B IPUPO/IE: TOBEPXHOCTHOE HATSKEHHUE U
KaMWUISIPHBIE SBJICHUS B MPUPOJIE, KPUCTAIBI B npupoje, uznydenue ColHIia,
3aMep3aHue BOJOEMOB, MOPCKUE OpH3bl, 00pa30BaHUE POCHI, TYMaHa, UHEs, CHEra,
ANEKTPUYECKUE SIBJICHUS B aTMocdepe, DJIEKTPUUECTBO >KUBBIX OpPraHU3MOB,
MarHuTHOE 1oJje 3emMid, Apeid MoIrocoB, POidb MATHUTHOTO TMOJIS [l JKU3HHU Ha
3emiie, MOJSPHOE CHUSHUE, MNP OSTOM NEPEBOAUTHIIPAKTHUECKYIO 3a1ady B
y4eOHYI0, BBIACIATh CYIIECTBEHHBIC CBOMCTBA (IMPU3HAKU) (PU3NUECKUX SIBJICHUH;
ONKCHIBAaTh HW3YYEHHBIE CBOMCTBA Tel U (U3MYECKHE SIBJICHUSA, HCHOJIb3Ys
¢uznyeckue BETUYMHBI (TEeMIepaTypa, BHYTPEHHSS DSHEPTUs, KOJUYECTBO
TEIUJIOTHI, YJAEJIbHAsI TEIJIOEMKOCTh BEIIECTBA, YyJEJbHAas TEIJIOTA IUIABJICHHUS,
ylenabHas TeIoTa MNapooOpa3oBaHMsl, yleidbHas TEIIOTa CropaHus TOIUIMBA,
KO3 (PUIIMEHT TMOJEe3HOTO JIEWCTBHUS  TEIJIOBOM  MAaIllMHBI, OTHOCHUTEIbHAs
BJIQKHOCTh BO3yXa, DJEKTPUYECKHM 3aps, CHJa TOKa, JIIEKTPUUECKOE
HaIpsDKEHUE, COMPOTUBIIEHUE MPOBOJAHMKA, YAECIBHOE CONPOTHBICHUE BEIIECTBA,
paboTa W MOUIHOCTh JJEKTPUYECKOTO TOKa), MpH ONHCAHWU MPABUIBHO
TpakToOBaTh (PU3MYECKUNA CMBICT MCHOJIb3YEMbIX BEJIMYMH, OOO3HAYEHUS U
CAUHUIIBI (PU3UYECKUX BEIMYMH, HAXOAUTh (HOPMYJIbI, CBSI3bIBAIOIINE JAHHYIO
(bu3MYECKyI0 BEIMYMHY C APYTMMH BEIUYMHAMU, CTPOUTH rpaduKH H3YYEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEITUUUH;

XapaKTepu30BaTh CBOMCTBA Tel, (pU3MUECKHE SBICHHUS U MPOIECCHI, HUCIOJIb3Ys
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO--KUHETUYECKON TEOPUH CTPOCHHUSI BEILIECTBA,
OPUHIUMI CYNEPIO3UIMU ToJIed (Ha Ka4YeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUs
3apsna, 3akoH Oma s yyacTka nend, 3akoH JDxoyns—JIeHna, 3akoH coXpaHeHUs
SHEPruH, MPHU 3TOM JaBaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA M 3aIUCHIBATH €r0
MaTEMaTUYECKOE BbIPAKEHNUE;

OOBACHATh (PU3NYECKHUE TMPOIIECCHl U CBOWCTBA TE€J, B TOM YHUCJIE U B KOHTEKCTE
CUTyaIui MPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBISIBIISITD
IPUYUHHO-CJIEICTBEHHBIE CBS3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMYECKUX IIaroB
c omopoil Ha 1-2 HU3yYEHHBIX CBOWCTBA (PU3UUECKUX SIBICHUN, (PUIUUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTth pacu€THble 3a7aud B 2—-3 JEUCTBUA, MCMOJB3YS 3aKOHBI U (HOpMYIIbI,
CBA3bIBalONME (U3MUECKHE BEJIMYMHBI: HA OCHOBE aHallM3a YCJIOBHS 3aJaydd
3alKMChIBATh KPATKOE YCJIOBHUE, BBIABIATH HEJOCTATOK JAHHBIX ISl PELICHUS



3aJa4uM, BBIOMpATh 3aKOHBI U (QOpMyJbl, HEOOXOauUMbIE ISl €€ peIICHHUs,
IPOBOANUTH PACUETHI U CPABHUBATH MOJYYEHHOE 3HAUCHUE (PU3UUECKON BEIMUMHBI
C U3BECTHBIMU JAHHBIMU;

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOKHO PEIIUTh MPHU MOMOIIN (UIUUECKUX
METOOB, HCIOJNb3Yysl ONHCAaHUE MCCIENOBAHUSA, BBIACIATH IPOBEPIEMOE
IPENOJIOKEHNE, OLICHUBATh MPABUIBLHOCTD MOPSIIKA MPOBEACHUS MUCCIEIOBAHUS,
JIeN1aTh BBIBOIBI;

IPOBOJIUTH OMBITEI 1O HAOMIOACHUIO (U3UYECKHX SIBICHUA WM (PU3HUECKUX
CBOMCTB TeNl (KanmwUIApHBbIE SIBJICHUS, 3aBUCHUMOCTH JIaBJICHUS BO3IyXa OT €ro
0o0bEéMa, TemmepaTypbl, CKOPOCTH Hpollecca OCTHIBAaHMS M HarpeBaHus MpU
U3JIy4YEHUHU OT I[BE€Ta H3Iy4arolle (Morioiamnieil) moBEpXHOCTH, CKOPOCTh
UCIApEHUsi BOJBI OT TEMIEpaTyphl >KUIKOCTH U IUIOMAAM €€ TOBEPXHOCTH,
ANIEKTPU3ALMs TNl U B3aUMOCHCTBUE IIEKTPUUECKUX 3apsiiOB, B3aUMOJICHCTBHE
MOCTOSIHHBIX MarHWTOB, BU3yaJH3allsi MAarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB,
JEHCTBUSL MarHUTHOTO TOJISI HA MPOBOJAHHUK C TOKOM, CBOMCTBa 3JIEKTPOMArHuTa,
CBOICTBa 3JIEKTPOABHUTATENS MOCTOSHHOTO TOKa): (OPMYyJIUPOBATH MPOBEPSIEMbIC
IPEINOJIOKEHUsI, COOUpaTh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYAOBaHUA,
OTHMCHIBATH X0/ OTIBITA M JOPMYITUPOBATH BHIBOIHI,

BBIMOJIHATh TPSIMbIE HM3MEpPEHHs] TeMIepaTypbl, OTHOCHTEIbHON BIIAXKHOCTU
BO3/lyXa, CUJIbl TOKA, HANPSHKEHHUS] C HCIIOJIb30BAHMEM aHAJOrOBBIX NMPUOOPOB U
JaTYNKOB (PU3UYECKUX BEJIMYHMH, CPAaBHUBATH PE3yJbTaThl MU3MEPEHUH C y4ETOM
3alaHHOM aOCOJIFOTHOM MOTPENTHOCTH;

IPOBOJIUTH MCCIIEI0BAaHUE 3aBUCUMOCTH OAHOM (hU3MYECKON BETMUMHBI OT APYTon
C HCHOJBb30BAHMEM TMPSMBIX HW3MEPEHUH  (3aBUCUMOCTh  CONPOTHUBIICHUSA
OPOBOJHMKA OT €ro JJUHBI, IUIOIIAJU TONEPEYHOTO CEUEHUs U YICIbHOIO
COIMPOTUBIICHUS BEILIECTBA MPOBOJHUKA, CUJIbI TOKA, HIYIIETO Yepe3 MPOBOJIHUK,
OT HampsHKEHWsT Ha MPOBOJHUKE, HCCIEAOBAaHHE IOCIEAOBATEIILHOTO U
HapajyieIbHOTO  COCJMHEHUH  IPOBOJHUKOB): IUIAHUPOBATH  HCCIEOBaHUE,
coOuparh YCTAaHOBKY U BBINOJIHATH U3MEPEHUS, CIEAys NPEIOKEHHOMY ILUIaHY,
¢ukcupoBaTh pe3yabTaThl MOIYYECHHON 3aBUCMMOCTH B BUE TaOIuUI] U TpaduKoOB,
JIeN1aTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIIEeIOBaHUS;

OPOBOIUTH  KOCBEHHBbIE  HM3MepeHHs  (QUu3MuUecKux  BenuuuH  (yaenbHas
TETIOEMKOCTh BELIECTBA, CONPOTHUBIEHHE IPOBOJHHMKA, PabOTa M MOILIHOCTh
AIIEKTPUYECKOTO TOKA): MJIAHUPOBATh U3MEPEHUS, COOUPATh IKCIEPUMEHTATIbHYIO
YCTaHOBKY, CJenysl MpeAIO)KEHHON WHCTPYKUMU, W BBIYUCIATH 3HAYCHHE
BEJIMYUHBI;

coOuoiaTh TpaBUiIa TEXHUKH O€30MacHOCTH MpH paboTe ¢ J1abopaTOpHBIM
000py/1I0BaHUEM;



XapaKTEePU30BaTh MPHUHITUIBI JEHCTBUS W3YyYEHHBIX MPUOOPOB U TEXHHUYECKHUX
YCTPOMCTB € OMOPOM Ha UX OMUCAHUA (B TOM YHCJIE: CUCTEMa OTOIUICHUS JOMOB,
TUTPOMETP, MapoBasi TypOWHA, aMIIepMETp, BOJBTMETP, CUETUUK DIICKTPHICCKOU
OHEPrUH, DJIEKTPOOCBETUTENbHBIE MPUOOPHI, HArpeBaTelIbHbIE SJIEKTPONPUOOPHI
(mpUMepHI), NEKTPUUECKHUE MPEIOXPAHUTEINN, JIEKTPOMArHUT, 3J€KTPOIBUTaTEIh
MOCTOSTHHOTO TOKA), WCIIONB3ys 3HAHUS O CBOMCTBAX (PU3WYECKUX SIBICHUN U
HE00X0aMMbIe (HU3NIECKHE 3aKOHOMEPHOCTH;
pacno3HaBaTh MPOCThIE€ TEXHUYECKHUE YCTPOMUCTBA U U3MEPUTENbHBIE TPUOOPHI MO
CXeMaM M CXEMAaTUYHbIM pUCYHKaM (KHUIKOCTHBIM TEPMOMETpP, TEPMOC,
IICUXPOMETP, THUTPOMETP, JABUTATEIb BHYTPEHHETO CrOpaHus, 3JIEKTPOCKOI,
pEeoCTaT), COCTaBJISITh CXEMbl AJIEKTPUUYECKUX IIEMEeN € MOCIeA0BaTEIbHBIM U
napaieIbHBIM COSAMHEHUEM D3JIEMEHTOB, pa3nyas YCIOBHBIE OOO3HAYEHUS
AJIIEMEHTOB AJIEKTPUUECKUX LEIEH;
NPUBOAUTH TMPUMEPHl (HAXOAUTh HWHGOPMAIMI0O O MpUMEpax) MPaKTUYECKOIo
WCIIOJIB30BaHUs (PU3NUYECKUX 3HAHUN B MOBCEIHEBHOM >KM3HU JUIsl oOecrieueHus
Oe3omacHocTH TpU OOpallleHuu ¢ MpuOOpaMu M TEXHUYECKUMHU YCTPOWCTBaMH,
COXpaHEHUs 37I0pPOBbSI W COOJIOJEHUS HOPM JKOJIOTHYECKOTO TIIOBEJICHUS B
OKPYKaroUIEH Cpee;
OCYLIECTBJISATh MOUCK MH(pOopManuu ¢uznueckoro cojaepxkanus B MHTepHeTe, Ha
OCHOBE MMEIOIIUXCSl 3HAHUN U MyTEM CPaBHEHUS JOMOJHUTEIbHBIX UCTOYHHKOB
BBIICIIATh WH(OPMAIUIO, KOTOpasi SBISICTCS MPOTHBOPEYMBON WM MOXKET OBITH
HEIOCTOBEPHOM;
UCIIOJIb30BaTh TMPHU  BBIMOJHEHUU YUEOHBIX 3aJaHUM  HAyYHO--TIOMYJISIPHYIO
JUTEPATypy (PU3NYECKOTro COAep KaHus, CIPAaBOUYHbIE MaTe€pUANbl, PECYPChl CETU
WUuTepHeT, BiameTh mnpuéMamMu KOHCIEKTHPOBAHUS TEKCTa, NPEeoOpa3oBaHUS
uH(OpMAITUU U3 OJJHOW 3HAKOBOM CHCTEMBI B JIPYTYIO;
co371aBaTh COOCTBEHHBIE MUCHMEHHBIE M KPATKHE YCTHBIE COOOIIeHHs, 00001mas
uH(MOpPMAIMI0O U3 HECKOJIBKUX HCTOYHUKOB (PU3UYECKOTO COAEpP)KaHUS, B TOM
yucie mMyOJuYHO TPECTaBIATh Pe3yJIbTaThl MMPOCKTHOW WM MCCIIEIOBATEIHCKON
JNESATENbHOCTH, MPU 3TOM TIPAMOTHO HCHOJB30BAaTh W3YyUYECHHBIM MOHATHUUHBIN
anmapar Kypca (GU3MKH, COMPOBOXKIATH BHICTYIUICHHE MTPE3CHTAIINECH;
IPU BBINIOJIHEHUU YYEOHBIX MPOEKTOB M HCCIAEAOBAHUHN (DU3UYECKUX MPOLIECCOB
pacnpeienarh OOf3aHHOCTH B TpyNNe B COOTBETCTBHUM C IOCTaBIECHHBIMU
3a/lauaMy, CJICIUTHh 32 BBINOJHEHUEM IUIaHA JCUCTBUM M KOPPEKTUPOBATH €ro,
aJICKBaTHO OIEHWBATh COOCTBEHHBIN BKJIAJ B JICSITCILHOCTh TPYIIIHI, BRICTPANBATH
KOMMYHUKATUBHOE  B3aMMOJCWCTBUE, TPOSBIASL  TOTOBHOCTh  pa3peliarh
KOH(JIMKTHI.

K xoHIy 00yueHus B 9 kJacce rnpeaMETHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTh Y 00YUaIOIIUXCS] YMEHUM:



UCIONb30BaTh MOHATHA: CHUCTEMa OTCYETa, MaTepuaabHas TOYKA, TPACKTOPHUS,
OTHOCUTEIBHOCTh ~ MEXaHMYECKOTO  JBWXKEHHs,  AedopMmanus  (ymopyras,
IUTACTUYECKasl), TPEHHE, LEHTPOCTPEMHUTEIbHOE YCKOpPEHHE, HEBECOMOCTh U
neperpy3ku, HEHTP TAKECTH, aOCOTIOTHO TBEPJIOE TEO, UEHTP TAKECTU TBEPAOTO
Tejla, paBHOBECHE, MEXaHMYECKHe KOJeOaHWs M BOJHBI, 3BYK, HH(Pa3ByK U
yIIbTPa3BYyK, 3JIEKTPOMArHUTHBIE BOJIHBI, IIKaJa 3JIEKTPOMATHUTHBIX BOJIH, CBET,
OMU30PYKOCTh U JTATbHO30PKOCTb, CIIEKTPHl UCIYCKAHUS M MOTJIOUICHHUS, albda-,
0eTa- U TaMMa-u3Iy4yeHus, U30TOMbI, IAEPHAS DHEPreTHKA;

pasnuyaTh siBICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJIMHEMHOE JABUXEHUE,
PAaBHOYCKOPEHHOE MPSIMOJUMHEHHOE JBUXKEHUE, CBOOOJAHOE TaJeHHe Ted,
paBHOMEpPHOE JABM)KEHHE IO OKPY)KHOCTH, B3aUMOJICHCTBUE TE€J, PEaKTUBHOE
JBUKEHHE, KojeOaTelbHOE ABIKEHUE (3aTyXalolie U BBIHYKICHHbIE KoJeOaHus),
pE30HaHC, BOJIHOBOE  JIBIJKEHHE, OTpaK€HUE  3ByKa, MPIMOJUHEHHOE
pacnpocTpaHeHue, OTPAKEHHE U TPEJIOMJICHUE CBETa, IOJHOE BHYTPEHHEE
OTpakKeHHE CBETA, PA3JIOKEHHE OEJIOro CBeTa B CIEKTP U CII0KEHUE CIEKTPAIbHBIX
I[BETOB, JUCIEPCHUS CBETa, ECTECTBEHHAs pPaJMOAaKTUBHOCTb, BO3HHKHOBEHHE
JMHEMYaTOro CHEKTpa M3JIyYEHHUs) M0 OMMCAHUIO MX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OTIBITOB, JIEMOHCTPHUPYIOIINX JaHHOE (PU3NIECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUE HW3YYEHHBIX (PU3MUYECKHUX SIBJICHUNW B OKPY’>KaIOIIEM
mupe (B TOM uucie (pU3MUecKue SIBICHUS B MPUPOAE: MPWIUBHI U OTIMUBBIL,
nBuxkeHre 1aHeT CoOJIHEYHOM CHCTEMbl, pPEAKTHUBHOE JBUKEHHE JKHUBBIX
OpraHU3MOB, BOCIIPHUSITUE 3BYKOB XHUBOTHBIMH, 3€MIIETPSCEHUE, CEHCMUYECKUE
BOJIHBI, IIyHAMH, 3XO0, IIBETa TE€J, ONTUYECKHE SBJICHUS B MIPUPOJE, OMOIOTHUECKOE
JNEHUCTBUE BUIUMOTO, YIbTPA(QHUOIETOBOTO M PEHTTEHOBCKOTO HW3IIyYCHH,
€CTECTBEHHBIN paJUOaKTHUBHBIA (OH, KOCMHYECKHE JY4YH, pPaIUOaKTHUBHOE
U3yYEeHUE NPUPOJIHBIX MHUHEPAJIOB, JACUCTBUE PAJAMOAKTUBHBIX H3ITyYCHUN
HAOPTaHMU3M YeJIOBEKa), IPH 3TOM MEePEBOIUTH MPAKTUIECKYIO 3a/ady B yueOHYIO,
BBIICJIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (U3UUECKUX SBJICHH;

ONMHCHIBATh HM3YYCHHBIE CBOMCTBAa Tel W (PU3MUECKHE SIBICHUSA, HCIIONIb3YS
¢usznyeckue BENIWYMHBI (CPeAHSIsI W MTHOBEHHAass CKOpPOCTh Tela Mpu
HEPaBHOMEPHOM JBMXCHHH, YCKOPEHUE, MEepEeMEIIeHNe, MyTh, YII0Basi CKOPOCTb,
cuja TpEeHUs, CUJia YIPYroCTH, CUjia TSKECTH, YCKOPEHHUE CBOOOIHOTO MaJeHus,
BEC Tejla, UMITYJIbC TeJla, UMIIYJbC CHJIbI, MEXaHH4YecKas paboTa U MOIIHOCTb,
NOTEHUMAJbHASL JHEPTUs Tela, MOJHATOTO HaJ IMOBEPXHOCTHIO  3EMIIH,
NOTEHUUAIbHAsT SHEPrus CXKAaTOM MNPYKHUHBI, KUHETUYECKas HHEpPrusi, IOJHas
MEeXaHU4ecKas SHEprus, NepHoJl U YacToTa KojeOaHUu, JJIMHA BOJIHBI, TPOMKOCTb
3ByKa M BBICOTa TOHA, CKOPOCTh CBETa, MOKa3aTellb MPEJIOMIICHUS CpEeJibl), MpU
OMMCAaHUU TPABWIBHO TPAKTOBATh (PU3MYECKUI CMBICT MCIOJb3YEMbIX BEIMYMH,
0003HaUeGHUSA U EOUHUIBI (PU3NYECKHX BEIWYUH, HAXOAUTh (POPMYIIHI,



CBSI3BIBAIOIINE JTAHHYIO (PU3NYECKYIO0 BETUYUHY C APYTHMMH BEJIMUYWHAMH, CTPOUTH
rpauKy U3y4EHHBIX 3aBUCUMOCTEHN (PM3MUECKUX BEITUINH;

XapaKTepu30BaTh CBOMCTBA Tel, (pU3MUECKHE SBICHHUS U MPOIECCHI, HUCIONb3YS
3aKOH COXpPAHEHUs SHEPruM, 3aKOH BCEMUPHOTO TATOTEHHUS, TPUHLHUI
CYNEpNO3ULIMK CUJI, TPUHIMUI OTHOocUTenbHOCTH ['anunes, 3akoHbl HbroTOHa,
3aKOH COXPAaHEHMS UMITYJIbCa, 3aKOHBI OTPAXKEHUS U MPEIOMJICHHS CBETa, 3aKOHBI
COXpaHEHHUS 3apsiI0OBOIO U MACCOBOTO UHMCEN NPU SACPHBIX PEAKLHUAX, IPU ITOM
JaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHA M 3allMCHIBAaTh €r0 MAaTeMaTHYECKOE
BBIPQKCHHC,

OOBACHATh (PU3NYECKHUE TMPOLIECCHl U CBOWCTBA TE€J, B TOM YHUCJIE U B KOHTEKCTE
CUTyallii MPaKTUKO-OPUEHTHPOBAHHOTO XapakTepa: BBISABIATh NPUIUHHO--
CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 2—3 JIOTMUECKUX IIaroB ¢ OMOPOH
Ha 2-3 W3Y4YEHHBIX CBOMWCTBAa (PU3NYECKHUX SBJICHUM, (PU3NYECKUX 3aKOHOB WU
3aKOHOMEPHOCTEM;

pemaTh pacy€THble 3aJaud (OMHUPAIONIMECSs HAa CUCTEMY U3 2-3 ypaBHEHHI),
WCITOJIb3YsI 3aKOHBI U (DOPMYIIBI, CBSA3BIBAIOIINE (PU3UIECKHE BETMYUHBI: HA OCHOBE
aHaJlM3a yCJIOBUS 3aJjaud 3allMChIBaTh KPATKOE YCJIOBHE, BBISBIATH HEJOCTAIOIINE
WM U30BITOYHBIE JAaHHBIE, BHIOMPATh 3aKOHBI U (HOPMYJIbI, HEOOXOIUMBIE IS
peuieHusi, MPOBOAUTH PAcCUY€Thl M OIEHUBATH PEATMCTUYHOCTh IMOJIYYEHHOTO
3HauYeHUS (PU3NYECKON BETUIHHBL;

pacno3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh MPH TOMOITN (HU3HUIECKUX
METO/IOB, HCIOJIb3ysd OINKHCAaHUE HUCCIECAOBAHUS, BBIACIATH IPOBEPSIEMOE
MPEANOJIOKEeHNEe, OLEHNBATh MPABUIBLHOCTD MOPSIKA MPOBEIECHUS HCCIEIOBAHNUS,
JieaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3YJIbTATHl HAOIIOACHHUI U ONBITOB;
IPOBOAUTH OMBITHI MO HAOMIOACHHUIO (U3MUYECKUX SBICHUM WM (PUINUECKUX
CBOICTB Ten (M3ydeHue BTOporo 3akoHa HproTOHa, 3aKOHA COXpaHEHHs YHEPIHH,
3aBUCUMOCTh TE€pUO/a KOJeOaHWIl MPYKUHHOTO MasTHHKA OT MacChl rpy3a U
KECTKOCTU TMPY>KUHbBl W HE3aBUCHMOCTh OT aMIUIMTYJbl MajbIX KOJeOaHHi,
OpSIMOJIMHEMHOE PachpOCTpaHEHUE CBETa, Pa3jiokKeHHe Oenoro cBeTa B CHEKTD,
U3y4EHHUE CBOMCTB M300pa)KeHHsl B IUJIOCKOM 3€pKajie M CBOMCTB HM300paskeHUs
npeaMera B coOuparomied JuH3e, HAOMIOJACHHE CIUIOUIHBIX M JIMHEHYaThIX
CIIEKTPOB HBJIYYEHHUS): CaMOCTOSITEJIbHO COOMpaTh YCTAaHOBKY M3 HU30BITOYHOIO
Habopa 000pyI0BaHMS, ONTUCHIBATh XOJ] OMBITA M €r0 Pe3yJbTaThl, POpMYIUPOBATH
BBIBOJIBL;

IPOBOAUTDH MPH HEOOXOIMMOCTH CEPHIO MPAMBIX W3MEPEHUH, ONpeaensis cpeaHee
3HAYCHUE H3MepsieMOl BeJIMUMHBI ((DOKYCHOE PaCCTOSIHUE COOMpAIOIIeH JIMH3HI),
000CHOBBIBATh BHIOOD crioco0a n3mepeHus (U3MepUTEILHOTI0 Mpudopa);
NPOBOJUTh  HMCCJIENIOBAaHME  3aBUCUMOCTEH  (U3MYECKUX  BEIMYUH  C
WCIIOJIb30BAaHUEM TIPSMBIX HM3MEPEHHUH (3aBUCHUMOCTH IYTH OT BPEMEHH TpHU



PaBHOYCKOPEHHOM JIBIDKEHHUM 0€3 HadyaJbHOM CKOpPOCTH, MEpHoAa KoJeOaHWid
MaTeMaTUYECKOr0 MAsATHUKA OT JIJIMHBI HUTH, 3aBUCUMOCTH yTJla OTPaKEHUS CBETa
OT yrja NajeHuss M YyIJIa MpeJIoOMJIEHUs OT YyIJla NaJeHus): IUIAaHUpPOBATh
UCCJIEIOBAHKUE, CAMOCTOSTEIIbHO COOMpPATh YCTAaHOBKY, (DUKCUPOBATh PE3yibTaThl
MOJIY4YEHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYMH B BUJAE TaOIULl U TpaduKOB,
JIeJIaTh BBIBO/JIBI IO pe3yJibTaTaM UCCIETOBAHMUS;

MIPOBOJIUTh KOCBEHHBIE M3MEPEHUSI (PU3MUECKUX BETUYHH (CPEeIHSISI CKOPOCTh U
YCKOpPEHHE Tejla MpU PAaBHOYCKOPEHHOM JIBH)KEHHH, YCKOpPEHHE CBOOOJHOIO
najieHusi, KECTKOCTh  MPYXKHUHBI, KOIPPUIUEHT TpPEHUsI  CKOJIbKEHUS,
MeXaHMueckas paboTa M  MOIIHOCTb, YacToTa M TMEpUOJ  KoJeOaHUU
MaTEMaTUYeCKOTO0 M MPYKWHHOTO MAsTHUKOB, ONTHYECKas CWia cobOuparomein
JVH3BI,  PAJAWOAKTHBHBIM  (OH):  IJIAHUPOBaTh  U3MEPEHHsS,  COOHMpaTh
AKCIEPUMEHTAIIbHYIO YCTAHOBKY U BBINIOJIHATh U3MEPEHUS, CIIEeys MPEAJIOKEHHON
WHCTPYKIIMM, BBIYUCIIATh 3HAUEHHWE BEIMYMHBI M aHAJIU3UPOBAThH IOJYYEHHbIC
pe3yJIbTaThl C YYETOM 3aJaHHOW MOTPEIIHOCTU U3MEPEHUM;

coOirofaTh MpaBuUiia TEXHUKH O€30MAaCHOCTH TpuU padore ¢ JIabopaTOpHBIM
obopynoBaHuEM;

pasinyaTh OCHOBHBIE MIPU3HAKU U3YUYEHHBIX (U3UUYECKUX MOJEINICH: MaTepralibHas
TOYKa, a0CONIOTHO TBEPJIOE TEJIO0, TOUECUHBIM MCTOUHUK CBETA, Jy4, TOHKAs JIMH3A,
IUIaHETapHAsi MOJENb ATOMa, HyKJIOHHAsI MOJIEb ATOMHOIO S]1pa;
XapaKTEePU30BaTh MPHUHITUIBI JEHCTBUSI W3YyYEHHBIX MPUOOPOB U TEXHHUYECKHUX
YCTPOMCTB C ONOPOM HA HMX OMUCAaHUA (B TOM YHCIE: CIOUJIOMETP, NAaTYUKU
MOJIOKEHUS, PACCTOSIHUSL M YCKOPEHHs, pakKeTa, 5XO0JIOT, OYKH, IEepPUCKOIL,
doToamnmapar, ONTHYECKUE CBETOBOJbI, CHEKTPOCKON, JO3UMETpP, Kamepa
Bunbcona), wucnonb3ys 3HaHMS O CBOMCTBaxX (PU3MYECKUX SIBICHUH U
HE0OX0aMMbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMaTHUYHbIE PUCYHKH H3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, HU3MEPUTENbHBIX MPUOOPOB M TEXHOJOTMYECKHX THPOLECCOB MNpHU
pelieHnr y4eOHO--TIPAaKTUYECKUX 3a/lad, ONTHYECKHE CXEMbl AJI MOCTPOCHHUS
M300paKEHHI B TNIOCKOM 3€pKaJie U cOOMparome IMH3e;

IPUBOJUTHh TPUMEPHI (HAXOAUTh HWHGOPMAIUI0 O MpUMEpax) MPAKTUIECKOTO
UCIIOJIb30BaHUsI (PU3NYECKUX 3HAHUN B MOBCEIHEBHOW >KM3HU JUIsl oOecreyeHus
0e30macHOCTH MpU OOpallleHUd ¢ NpuOOpaMu U TEXHUYECKMMHU YCTpOMCTBaMW,
COXpaHEHUS 3J0POBbSI U COONIONEHHS HOPM SKOJOTMYECKOTO TOBEACHUS B
OKPYXaroLIen cpee;

OCYLIECTBJIATh MOUCK HHPOpManuu ¢uznueckoro coaepxkanus B MHTepHere,
CaMOCTOSITeNIbHO (POPMYIJIUPYsI MOMCKOBBIN 3aMpoc, HAXOAUTH MYTH ONpeneeHus
JIOCTOBEPHOCTH MOJYy4YE€HHON HWHGOpMAIMM HAa OCHOBE HUMEIOIIUXCS 3HAHUW U
JIOTIOJIHUTEIbHBIX HCTOYHUKOB;



UCIONB30BaTh TMPU BBIMOJHEHHH YYE€OHBIX 3aJaHU  HAYyYHO--TIOMYJISIPHYIO
auTepaTypy (pU3MUecKoro coaepiKaHus, CIpaBOYHbIE MaTepUajbl, PECYPChl CETH
WuTepHer, BnaneTs npuéMaMu KOHCIEKTUPOBAHUSA TEKCTa, MpPeoOpa3oBaHuUs
UH(pOpPMAaLIUU U3 OJJHON 3HAKOBON CHCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHbIE IHCHMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
uHGOpPMaIlMU U3 HECKOJIBKUX MCTOYHUKOB (PU3UUYECKOTO COJIEpKaHUs, IMyOJINIHO
IOPECTaBISTh PE3yJabTaThl MPOCKTHOW WM HCCIEAOBATEIbCKON IesTEbHOCTH,
IpY 3TOM IPaMOTHO UCMOJIb30BATh W3YUYECHHBIA MOHATUHHBIN aIapar u3y4aeMoro
pa3gena (U3MKA U CONPOBOXKIATH BBICTYIUIEHHE Tpe3eHTaluend ¢ y4érom
0c0oOeHHOCTEH ayIUTOPUHN CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KoanuectBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM K n (undposbie)
n/n NPOrpaMMbI Bceero 06HTp0JII>HbIe p :KT"quKHe o0pa3oBaTe/ibHbIE
padoThbI padoTsI pecypebl
Paznen 1.®u3nka u e€ posib B NO3HAHUU OKPY/KAKOLIEr0 MUpa
bubnmmoreka
. - 2 0 0 HOK(uudporoii
11 Pusnica - HayKa o MpHpoze 00pazoBar. KOHTEHT)
https://m.edso00.ru/7f416194
but6mmoreka [IOK
2
1.2 dusnuecKne BETUYHHBI 0 0 https://m.edsoo.ru/7f416194
. bu6mmoreka [IOK
2 1
1.3 EcrecTBeHHOHAYUYHBIN METO/T TO3HAHUS 0 hitps://m.eds00.ru/7f416194
Wroro no pazneny 6
Pasznea 2.IlepBoHayajibHble CBeJIEHUS 0 CTPOCHUH BelleCcTBa
bubmunoreka LIOK
2.1 Crpoenue semectsa ! 0 ! https://m.edso0.ru/7f416194
29 JIBr>KeHUE 1 B3aUMOJICVICTBHE YACTHI] 2 0 1 bu6nuoreka [IOK
' BEIECTBa https://m.edsoo.ru/7f416194
bubmunoreka LIOK
2.3 ArperatHble COCTOSIHUS BEIIECTBA 2 1 1 https://m.edsoo.ru/ 7416194
Hroro no pazneny 5)
Pa3znen 3./IBu:keHne U B3auMo/ieiicTBHe TeJ
Bbubmunoreka LIOK
3.1 Mexanmeckoe asukeHne 3 0 ! https://m.edso0.ru/7f416194
bubmunoreka LIOK
3.2 Huepus, macca, nioTHocts 4 0 ! https://m.edso0.ru/7f416194
bubmunoreka LIOK
3.3 Crna. Brget cun 14 ! 2 https://m.edso0.ru/7f416194



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

Hroro no pazneny

21

Pa3nen 4./laBjieHue TBEPABIX TeJl, JKMIKOCTEN U ra3o

41 Jasnenue. llepenaya naBnenus: TBEpAbIMU 3 1 bu6nuoreka [IOK
' TeJaMU, JXUJIKOCTSIMH U Ta3aMH https://m.edsoo.ru/7f416194
bubmunoreka LIOK
4.2 JlaBnenue xuaKoctn > 0 https://m.edsoo.ru/7f416194
bubmunoreka LIOK
4.3 AmmocepHoe napneHue 6 ! https://m.edsoo.ru/7f416194
44 JlelicTBuE ®KUIKOCTH U T'a3a HA MOTPYKEHHOE 7 3 bu6nuoreka [IOK
' B HUX TEJIO https://m.edso0.ru/7f416194
Hroro no pazneny 21
Pa3nes 5.PaGora u MOIIHOCTH. JHEprus
bubmunoreka LIOK
51 Pabora u momHoCTS 3 ! https://m.edsoo.ru/7f416194
bubmunoreka LIOK
5.2 HpocTeie Mexanu3MEL > ! https://m.edsoo.ru/7f416194
bubmunoreka LIOK
53 Mexanmeckas Sueprus 4 0 https://m.edsoo.ru/7f416194
HWroro 1o paszaeny 12
PesepBHOE BpeMs 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 15



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

8 KVIACC

KoanuectBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Ne n/m IporpaMmMb1 Beero KoﬁnTpoanue HpﬁaKaneCKne 06PA30BATEIbHbBIC
padoThI padoTsI pecypen
Paznen 1.TensioBble siBJeHUS
. but6mmoreka [IOK
1.1 CTpoeHnue ¥ CBOICTBA BELIECTBA 7 0 0 https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
1.2 Teruonkie mporeccr 21 1 S https://m.edsoo.ru/7f4181ce
Hroro 1o pasueiy 28
Paznea 2.9/iekTpuyecKkre M MAarHUTHbIE SIBJICHUS
21 DneKTpUuUecKue 3apsabl. 3apssKeHHbIE TeNla U 7 0 1 bubmmoreka [JOK
' UX B3aNMOJIENCTBUE https://m.edsoo.ru/7f4181ce
. . but6mmoreka [IOK
2 1 7
2.2 [1oCTOSIHHBIN 2IEKTPUUECKUN TOK 0 https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
2.3 Marsutibie sBieHus 6 1 15 https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
2.4 DNEeKTpOMarHuTHasE MHYKIUs 4 0 0 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KVIACC

KoanuectBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Ne n/m IporpaMmMb1 Beero KoﬁnTpoanme HpﬁaKaneCKne 06PA30BATEIbHbBIC
padoThI padoTsI pecypen
Pa3znen 1.Mexanuveckue siBJICHUS
11 MexaHn4eckoe IBUKEHUE U CIIOCOOLI €ro 10 0 1 Bbubmunoreka LIOK
' onucaHus https://m.edsoo.ru/7f41a4a6
N bubnuoteka [JOK
2 1
12 Bsaumoneictaue Ten 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1
13 3aKoubt coxpaneHus 0 0 3 https://m.edsoo.ru/7f41a4a6
HWroro 1o paszaeny 40
Pa3zgen 2.Mexannueckue KoJ1e0aHus U BOJIHEI
but6mmoreka [IOK
7
2.1 Mexanuueckne KojaeOaHus 0 3 https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
1
2.2 MexaHU4ecKue BOJIHBL. 3BYK 8 3 https://m.edsoo.ru/7f41a4a6
HUroro o pazueny 15
Pa3znes 3.9/ieKTpOMArHUTHOE 1M0JI€ M 3JIEKTPOMATHUTHBIE BOJHbI
31 DIIEKTPOMArHuTHOE MOJe U 6 0 2 bu6nuoreka [IOK
' 3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nen 4.CBeToBBIC SIBJICHUS
bubmunoreka LIOK
41 3aKOHEI PACHPOCTPAHCHHUS CBETa 0 0 2 https://m.edsoo.ru/7f41a4a6
bubmunoreka LIOK
4.2 JIuH3bI M ONTHYECKHE MPUOOPEI 0 0 3 https://m.edsoo.ru/7f41a4a6
bubmunoreka LIOK
4.3 Pasioxenue O€Ioro CBeTa B CIIEKTP 3 0 2 https://m.edsoo.ru/7f41ada6



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

Hroro no pazneny

15

Pa3zgen 5. KBaHTOBLIE IBJICHUSA

51 Hcnyckanue u MorJIoneHue CBeTa aTOMOM 4 1 BHGJ_IHOTeKa LOK
https://m.edsoo.ru/7f41a4a6
5.2 CTpoeHre aTOMHOTO sapa 6 1 Egggﬁ;ﬁi@gﬁ% t412436
>3 FlaepHbie peaxui ! 1 Eggsﬂﬁr?eeé(s%g 8%f41a4a6
Hroro no pazgeny 17
Pa3nes 6.11oBTOpUTEIBHO-0000 IIAIOIIM I MOTYJIb
6.1 [ToBTOpeHue u 06001IeHNE COHepKAHUST 9 2 bubmmoreka [JOK
Kypca ¢hu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro o pasnery 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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